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DEPARTMENT OF THE ARMY

U. S. ARMY ENGINEER DISTRICT. HONOLULU

i BUILDING 230
FT. SHAFTER, HAWAIl 96850

PODED-PH 26 September 1980
SUBJECT: Kikiaola Harbor for Light-Draft Vessels, Kauail, Hawaill -
General Design Memorandum (GDM)

Division Engineer

US Army Engineer Division,
Pacific Ocean

Building 230

Ft Shafter, HI 96858

1. Twenty copies of subject GDM including the final Environmental Impact
Statement (EIS) are forwarded for submission to the Office, Chief of
Engineers, in accordance with ER 1110-2-1150 and ER 1105-2-507.

2. The draft EIS was forwarded to the Environmental Protection Agency on
30 May 1980 and was published in the Federal Register on 13 June 1980.
Two copiles of the Record of Public Meeting are forwarded for your informa-=

tion.

FOR THE DISTRICT ENGINEER:
/éﬂ?éi {‘ ’

2 Incl KENNETH E. SPRAGUE
LTC, Corps of Engineers

as
Deputy District Engineer

PODDE (26 September 1980) lst Ind

DA, Pacific Ocean Division, Corps of Engineers, Building 230, Ft Shafter,
HI 96858, 26 September 1980

TO: HQDA (DAEN-CWE-BB), WASH DC 20314

T concur in the views and recommendations of the Deputy District Engineer.

7

2 Incl HENRY J. HATCH
Brigadier General, US Army

nc
Division Engineer

o ot v s e i vara e .
]

e St e T RN LAV e ek




13 PPy

S

vEE

rbplcsl e ey D

GENERAL DESIGN MEMORANDUM
AND
FINAL ENVIRONMENTAL IMPACT STATEMENT
FOR
NAVIGATION IMPROVEMENTS FOR
KIKIAOLA LIGHT-DRAFT HARBOR
WAIMEA, KAUAI, HAWAII

U.S. ARMY ENGINEER DISTRICT
HONOLULU
SEPTEMBER 1980

oy

Tt e el i i e
-yl i

ALPIEP LN D § THIPIT TR o F U P R S I ca



T WA T

Tams

RIS Sanny

SECER LT S

SUMMARY

The purpose of this document is to describe the current feasibility and
environmental impacts of navigation improvements for Kikiaola Harbor, Kauai,
Hawaii. The project concept and site were previously authorized by Congress
in 1968. This document is to reaffirm the basic planning decisions made
during the preauthorization studies. The proposed improvements are designed
to alleviate adverse navigation conditions and to provide a protective
berthing area.

The scope of the report includes problem identification, examination of
various alternative plans of improvement, and evaluation of plans in terms
of technical, economic, environmental, and social acceptability. The scope
of the environmental impact statement (EIS) includes the purpose and need
for undertaking the proposed action, evaluation of the environmental impacts
of reasonable alternatives, the existing environment of the area and the
direct and indirect effects of the alternatives on the ecological, cultural,
economic and social resources of the study area. The evaluation and plan
selection process is guided by the co-equal national objectives of national
economic development and environmental quality. The report presents five
alternative plans and selects one of the plans as the recommended plan of
improvement. A detailed deéscription of the recommended plan of improvement
is provided. The final Environmental Impact Statement is included as an
appendix.

The recommended plan of improvement consists of: (a) dredging a 725-foot-
long entrance channel and 320-foot-long access channel; (b) removing 150 feet
of the existing outer east stub breakwater; (c) modifying 735 feet of the
existing east breakwater; (d) modifying 220 feet of the existing west break-
water; and (e) removing and constructing an 85-foot-long inner east stub
breakwater. Installation of necessary aids to navigation would also be

inc luded.

This report with final EIS is submitted to the Office of the Chief of
Engineers for approval. The project would be implemented after approval by
the Chief of Engineers, completion of local responsibility requirements, and
receipt of project construction funds. :

O g ey
-

L v e

R R RCCl e



AP E R T s

R S e il

GENERAL DESIGN MEMORANDUM

KIKIAOLA HARBOR FOR LIGHT-DRAFT VESSELS
WAIMEA, KAUAT, HAWAII

Co PERTINENT DATA
PROJECT FEATURES

1. BERTHING CAPACITY 105 boats

2. ENTRANCE CHANNEL
a. Length 725 feet
b. Width 105 to 205 feet
c. Depth 12 feet

3. ACCESS CHANNEL ;
a. Length 320 feet j
b. Width 70 to 105 feet i
¢c. Depth 8 feet i

4, EAST BREAKWATER HEAD MODIFICATION ‘
a. Length 165 feet ‘ %
b. Crest Elevation +12 feet MLLW :
c. Crest Width 13 feet ;
d. Side Slope 1V on 2H i
e. Armor 3.5- to 5-ton stone §

i

5. EAST BREAKWATER TRUNK MODIFICATION 5
a. Length 570 feet
b. Crest Elevation +11 feet MLLW '
¢. Crest Width 9 feet |
d. Side Slope 1V on 1.5H :

) e. Armor 1- to 2-ton stone

6. WEST BREAKWATER HEAD MODIFICATION

a. Length 220 feet

b. Crest Elevation +8 feet MLLW

c. Crest Width 15 feet

d. Side Siope 1V on 2H

e. Armor - 3.5~ to 5-ton stone
|
1

ii |
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7. INNER EAST STUB BREAKWATER

a. Length 85 feet

b. Crest Elevation +12 feet MLLW R
c. Crest Width 13 feet

d. Side Slope 1V on 2H

e. Armor 3.5- to 5-ton stone

8. OUTER EAST STUB BREAKWATER
a. Length Removed 150 feet
PROJECT FIRST COST

Total Federal and Non-Federal
Estimated Project First Cost $2,430,000

APPORTIONMENT OF PROJECT FIRST COST

Federal $1,230,000
Non-Federal 1,200,000
Estimated Project First Cost 3?%130?500

AVERAGE ANNUAL CHARGES

Total Average Annual Charges Based

on a 7-1/8 Percent Interest Rate ‘

and a 50-Year Project Life $228,400
AVERAGE ANNUAL BENEFITS

Total Average Annual Benefits
Based on a 7-1/8 Percent Interest

Rate and a 50-Year Project Life $274,000
AVERAGE ANNUAL NET BENEFITS $45,600

BENEFIT-COST RATIO 1.2

B!
¥
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SECTION A

INTRODUCT ION

PROJECT AUTHORIZATION

i. The general design memorandum (GDM) presents results from post-
authorization studies for the modification of Kikiaola Light-Draft Harbor,
Waimea, Kauai, Hawaii. Construction of harbor modifications was authorized
by Section 101 of the River and Harbor Act of 13 August 1968 (Public Law
90-483) in accordance with House Document No. 353, 90th Congress, 2nd
Session. House Document No. 353 contained the Chief of Engineers' report

dated 8 July 1968 on Coasts of the Hawaiian Islands, Harbors for Light-Draft

Vessels. Applicable portions of this section are as follows:

wSEC. 101. That the following works of improvement of rivers
and harbors and other waterways for navigation, flood control, and
other purposes are hereby adopted and authorized to be prosecuted
under the direction of the Secretary of the Army and supervision of
the Chief of Engineers, in accordance with the plans and subject to
the conditions recommended by the Chief of Engineers in the respec-
tive reports hereinafter designated. The provisions of section 1
of the River and Harbor Act approved March 2, 1945 (Public Law
Numbered 14, Seventy-Ninth Congress, first session), shall govern
with respect to projects authorized in this title; and the
procedures therein set forth with respect to plans, proposals, or
reports for works of improvement for navigation or flood control
and for irrigation and purposes incidental thereto, shall apply as
if herein set forth in full. L

NAVIGATION
Coasts of Hawaiian Islands, Harbors for Light Draft Vessels".

SCOPE OF POST-AUTHORIZATION STUDIES

2. Post-authorization studies were initiated to reaffirm basic planning
decisions made during the preauthorization studies or reformulate the
project to reflect changes in physical, social, economic and environmental
conditions and also to incorporate changes in water resources planning
policies which occurred since the project was authorized.

3. Since the interval between project authorization in 1968 and
post-authorization studies in 1978 was lengthy, post-authorization studies

included the reevaluation of problems and needs, public attitude towards the

plan of improvement, possible alternative plans, oceanographic analysis,
navigation requirements, social and economic conditions, and desires of the
local sponsor. In addition, an assessment and evaluation of environmental
impacts was required by various laws and regulations enacted since the
project was initially authorized.

DESCRIPTION OF THE AUTHORIZED PLAN

4. The authorized plan to construct harbor modifications at Kikiaola
Harbor, Waimea, Kauai, is described in the Chief of Engineers' report dated
11 April 1968. The report is found in House Document No. 353, 90th



Congress, 2nd Session and will be referred to as the "project document."
The pertinent features of the authorized project are shown on Figure 1 and
described below:

(a) Remove 130 feet of the existing east stub breakwater;

(b) Raise the crest elevation by 3 feet along a 770-foot portion of
the east breakwater. _

(¢) Construct a 270-foot-long wave absorber;

(d) Dredge a 1,050-foot-1ong, 120-foot-wide, 12-foot-deep entrance
channel; and

(e) Dredge a §30-foot-long, 80 to 120-foot wide, 6 to 10-foot-deep
main access channel. ‘

The authorized harbor plan was designed to accommodate approximately 130
boats.

LOCAL COOPERATION REQUIREMENTS

5. Federal participation in the construction and maintenance of the
harbor, as recommended in this report, will be contingent upon local
interests satisfying the following requirements:

a. Provide without cost to the United States all lands, easements,
and rights-of-way required for the construction and subsequent maintenance
of the project and aids to navigation upon the request of the Chief of
Engineers, including suitable areas determined by the Chief of Engineers to
be required in the general public interest for the initial and subsequent
disposal of spoil, and also provide necessary retaining dikes, bulkheads,
and embankments thereof or the costs of such retaining works;

b. Hold and save the United States free from damages due to the
construction work or subsequent maintenance of the project when not due to
the fault or negligence of the United States or its contractors;

c. Assure continued public ownership and use of the facilities upon
which the amount of federal participation s based during the economic life
of the project;

'd. Provide and maintain without cost to the United States necessary
berthing or mooring facilities and attendant atilities, including a public
landing with suitable supply facilities open to all on equal terms;

, e. Provide and maintain without cost to the United States depths in
the berthing and mooring areas, and in the local access channels
commensurate with the depths provided in the related project areas;

£. Provide and maintain without cost to the United States all
appropriate onshore structures, access roads, parking areas, public
restrooms, and boat launching and retrieving facilities as necessary to
jnsure a complete and adequate project; :



g. Accomplish without cost to the United States such utility,
drainage, or other relocations or alterations as necessary for project
purposes;

h. Establish regulations prohibiting discharge of untreated sewage,
garbage, and other pollutants in the waters of the harbor by users thereof,
which regulations shall be in accordance with applicable laws or regulations
of Federal, State, and local authorities responsible for pollution prevention
and control; and

j. Contribute in cash prior to construction of the project a lump sum
payment in the estimated amount of $1,200,000 which is 49.9 percent of the
estimated first cost of construction by the Corps of Engineers, the final
contribution to be adjusted after actual costs have been determined.

6. The Harbors Division, Department of Transportation, State of Hawaii,
the local cooperating agency, has reviewed plans of the harbor modification
and has formally indicated full support of the proposed project. Addition-
ally, the Harbors Division, as the representative of the State of Hawaii,
has assured the District Engineer that it is willing and able to fulfill the
necessary requirements of local cooperation as enumerated in this report and
desires to undertake the project upon federal approval. The most recent
letter of assurance is included in Appendix H, Public Involvement. The
principal officer responsible for complying with the aforementioned local
cooperation requirements is:

R. Higashionna, Ph.D., Director
Department of Transportation
State of Hawaii

869 Punchbow] Street

Honolulu, HI 96813

STUDY PARTICIPANTS AND COORDINATION

7. The U.S. Army Corps of Engineers, Honolulu Engineer District, is
responsible for conducting and coordinating the study. The studies and
investigations were performed in cooperation with the Harbors Division,
Department of Transportation, State of Hawaii.

8. Information and comments received from the following agencies and
organizations, as well as numerous individuals, were considered in
jdentifying problems and needs and developing alternative plans:

State Department of Transportation, Harbors Division

State Department of Planning and Economic Development,
Land-Use Commission

U.S. Fish and Wildlife Service

National Marine Fisheries Service

Kekaha Sugar Company (Island of Kauai)

U.S. Coast Guard

Kikiaola Land Company

£. A. Knudsen Trust




PUBLIC INVOLVEMENT PROGRAM

9. Public involvement has been an integral part of post-authorization
studies throughout the study period. The program has included public
meetings where testimony was received regarding Corps plans, a series of
public workshops where interested individuals and organizations participated
fully in the development of alternative pians, and informal conversations
and correspondence with Jocal interests. Summary of the public workshops
and meetings and pertinent correspondence are contained in Appendix H,
Public Involvement.

STUDIES OF OTHERS

10. In accordance with the Fish and Wildlife Coordination Act, a Planning
Aid Report and a 2B petailed Report were prepared by the y.S. Fish and
Wildlife Service and was utilized in the development of alternative plans
and in the selection of the Plan of Improvement. The final FWS 2b Report is

inc luded in this report as Appendix G.
THE REPORT AND STUDY PROCESS

1. This General Design Memorandum (GDM) has been prepared sequentially in
the order of the study process stages. The sections of the report describe
the authorized project, jdentify problems and needs, discuss the plan
formulation process, asSess and evaluate alternative plans of harbor
improvement, compare detailed plans, present and discuss the recommended

plan, environmental impact statement summary, and present study conclusions
and recommendations.

REPORT PREPARATION

12. This document consists of a main report and a series of appendices.
The main report is a self-contained document which describes the ptanning
process and includes the final environmental impact statement. The
appendices contain technical and detailed information and background data to
support the information contained in the main report.

Appendix A, Benefit Analysis, contains the economic background, data, and
analyses for determining The benefits and costs associated with each
alternative plan.

Appendix B, Design Analysis, contains the engineering analyses and data
relevant to the design of the proposed navigation improvements.

Appendix C, Geology, Foundations and Materials, provides information

concerning geology, Foundations and materials investigations.

Appendix D, Recreation and Naturai Resources, contains information on the
recreational and natural resources within the affected study area.

Appendix E, Social and Cultural Resources, contains information on the
social and cultural-archaeojogical resources within the affected study

area.

e e Ay
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pppendix F, Re ulatory Evaluations, contains the evaluation reports required
by Section 40% of the Clean Water Act, Executive Order 11988, and the

Coastal Zone Management Act. The Federal Consistency Determination was

filed with the State of Hawaii on 14 August 1980.

pppendix G, U.S. Fish and Wildlife Service Report, contains the report
prepared in accordance with the Fish and Wildlife Coordination Act of 1958
(Public law 85-624).

Appendix H, Public Involvement, describes the public jnvolvement program and
contains 1ist of reviewers and pertinent correspondence received during the
study and evaluation period.
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SECTION B
PROBLEM IDENTIFICATION

13,  Although the primary purpose of this study is to reaffirm the planning
decisions made during preauthorization studies, the initial study task was
to update the problems and needs related to the authorized project. The
results of the update served as the basis for translating the identified
problems, needs, concerns and constraints into the planning objectives which
provide a guide and focus for the post-authorization planning activities
which follow.

NATIONAL OBJECTIVES

14, The planning objectives which emerge from the problem jdentification
process are specifically directed to the need for navigation improvements.
In accordance with the U.S. Water Resources Council's Principles and
Standards (P&S) for Planning Water and Related Land Resources, these
objectives are directed to Jchieve the national objectives of National
Economic Development (NED) and Environmental Quality (EQ).

15. The NED objective is to enhance national economic development by
increasing the value of the nation's output of goods and services and by
improving national economic efficiency. The EQ objective is to enhance the
quality of the environment by managing, conserving, preserving, creating,
restoring, or improving the quality of certain natural and cultural
resources and ecological systems.

16. During the formulation of alternative plans the NED and EQ con-
tributions were evaluated on an equal basis. P&S also requires that the
impacts of a proposed action be measured in terms of Regional Development
(RD) and Social Well Being (SWB). Contributions to the RD account are
determined by establishing an alternative's effects on a region's income,
employment, population, economic base, and social development. Contributions
to the SWB account are determined by establishing an alternative's effects

on real income, security of life, health and safety, education, cultural and
recreational opportunities, and emergency preparedness.

PROFILE OF EXISTING CONDITIONS

17. General Description. Kauai, the northernmost of the eight major
Hawaiian Islands, 15 located 103 statute miles west and slightly north of
Honolulu. The roughly circular island ranks fourth in land area with 549
square miles. In 1978, Kauai's total resident population was approximately

34,700.

18. Kikijaola harbor was originally developed by the State of Hawaii in
1959 by constructing the east and west breakwaters. In 1961, the State
constructed the launching ramp. In 1964, the two stub breakwaters and a
short inner breakwater were constructed to reduce surge within the harbor
basin. No dredging work was performed during the initial construction.
However, in 1969, the inner harbor areas was dredged to -5.0 feet. Also, 2




small quantity of material was dredged near the marginal wharf in 1971. The
existing facility consists of a 1,280-foot-long east breakwater with two
short stub breakwaters; a 600-foot-long west breakwater; a 225-foot-long
inner breakwater; a 150-foot-long by 10-foot-wide wooden marginal wharf; a
50-foot-long loading dock adjacent to the ramp, and a launching ramp. There
are no existing berthing facilities.

19. Kikiaola Harbor is located on the southwest coast of Kauai (Figure 2).
The harbor is approximately one mile southeast of Kekaha, 1.5 miles west of
Waimea, and 8 miles northwest of Port Allen, the nearest light~draft vessel
harbor. Lihue, the county seat and the center of commerce and business
activity, is located approximately 23 miles east of Kikiaola Harbor.

20. Kikiaola Harbor is located on a uniformly straight, low, and wide
beach that extends 2.7 miles from Waimea River, to the west, to Oomano Point
at Kekaha. Figure 3 shows the harbor and highlights some of the existing
conditions described in this section.

21. Land Use. The proposed land-use plan, as described in the Waimea-
Kekaha Development Plan, provides for moderate growth and development in the
Waimea-Kekaha region. The Waimea-Kekaha area is primarily regarded as an
agricultural region. Sugarcane fields dominate the region's productive
coastal plain and lower elevation lands. Currently, adjacent land area to
the east (Waimea) is cultivated for sugarcane production. Adjacent land
area to the west (Kekaha) is presently undeveloped and open pasture

(Figure 4).

22. Development and Economy. The State of Hawaii is characterized as a
prosperous state with a growing population and economy. Between 1950 and
1978, the total resident population increased over 780 percent from 498,000
to 896,600, During the same period, the gross State product increased from
$900 million to $9 billion. The three largest contributors to the State
economy are tourism, defense expenditures, and agriculture, the bulk of the
last activity being in the production of sugar and pineapple. The most
rapid growth during the last several years has been in the tourist industry.
Tourist arrivals totaled 687,000 in 1965 and 3,670,000 in 1978. Tourist
expenditures were $225 mjllion in 1965 and $2,188 million in 1978, an

increase of 872 percent.l/

23. Based on a sample telephone survey undertaken in 1970-1971, there were
approximately 7,000 recreational fishermen on the Island of Kauai in 1970.
Based on comparative island population increase to 1978, there could be more
than 8,200 recreational fishermen today. However, using 1970-71 percentages
of fishing categories, only about 406 of the 7,000 recreational fishermen in
1970 or perhaps about 475 in 1978 would have been boat-dependent. This
compares with 1,072 registered vessels on Kauai. According to State
sources, commercial fishing activity on Kauai is relatively smail compared
with the other islands of the State. In 1977, there were 192 licensed

1/ statistical information extrated or computed from the data published in
Bank of Hawaii's Annual Economic Review Reports.
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commercial fishermen on Kauai operating primarily out of Nawiliwili and Port
Allen harbors. Based on comments received at a public workshop on Kikiaola
Small Boat Harbor on 14 December 1978, there were at least 50 licensed
commercial fishermen and about 50 non-licensed sport fishermen who may sell
commercially, both of whom use Kikiaola harbor. The island-wide survey in
1970-71 estimated that recreational fishermen alone spend approximately
$333,000 per annum on transportation (sea and land), $447,000 on additional
living costs, and $322,000 on equipment, averaging about $157 per fisherman.
No figures are available for commercial fishermen, but the annual average
costs per fisherman would certainly have been far above the figure for
recreational fishermen. Numbers of licensed fishermen and their annual
catch in tons are unreliable statistics because of the high number of
unlicensed commercial and particularly semi-commercial fishermen and
under-reporting of catch by both. The State recognizes this problem, is
recommending changes be made to more accurately reflect true levels fishing

activity.

24, In the Waimea-Kekaha area, an economy dominated by the sugar industry
is giving way to one dominated by federally-supported defense and scientific
activities. Nearly all the land on Mana Plain west of Kekaha is the
property of the State of Hawaii and the federal government. Almost all of
the State-owned land is under long-term lease to the Kekaha Sugar Company.

25. Kekaha Sugar Company, owned by AmFac Inc., produces sugarcane on 7,947
acres and in 1976 employed approximately 440 workers., FEmployment at the
sugar company has been deciining For several decades but is now expected to
remain stable or decline only gradually with continuing technological
improvements. The chief economic mainstay of the Waimea-Kekaha region is
the defense/scientific complex at Barking Sands and Kokee. The major
operations at Pacific Missile Range (PMR) involve the US Navy's missile
testing and development and Anti-Submarine Warfare training, the National
Bureau of Standards, the National Weather Service, and the Energy Research
and Development Agency (ERDA). At the beginning of 1976, a total of 560
persons were employed at PMR, including 105 Navy personnel and about 250
dependents who lived on base. At Kokee in the mountains, 253 full-time
workers were employed by the NASA Tracking Station, the Hawaii Air National
Guard, and the National Weather Service.

26. Unlike most of Kauai, tourism has noi played a significant role in the
economy of Waimea-Kekaha region, principally because there are no hotels or

large restaurants in the area. An estimated 500,000 tourists passed through
Waimea-Kekaha in 1975 to visit the Waimea Canyon area. According to County

planning officials, tourists usually follow the Belt Highway along the coast
to view Niihau Island then turn inland toward the mountains. Polihale State
Park, beyond Barking Sands, is another favorite tourist destination.

27. The Belt Highway is the major transportation route serving the
defense/scientific complex at Barking Sands and the tourist destination
areas of Waimea Canyon and Polihale State Park. Although Barking Sands
snstallation has its own airfield, most of its food and logistical needs are
supplied by land transportation. According to State Department of Transpor-
tation sources, in September 1975, a one-day count of 1,519 vehicles passed
in both directions on the Belt Highway west of Waimea.



NATURAL FORCES

28. MWinds. Prevailing northeast tradewinds occur On more than 70 percent
of the days each year. The tradewinds are most constant during the spring
and summer with typical speeds of 10 to 20 miles per hour. Local low
pressure systems frequently replace the tradewinds during the winter

months. These low pressure systems, called "Kona" storms or vKona" weather,
typically produce conditions ranging from gale-force southerly winds with

heavy rain to calm, humid, or rainy weather.

29, Tradewinds reach the Waimea-Kekaha coastal plain around Mount
Waialeale through Hanapepe, around the Na Pali Coast or down from the
mountains. The annual wind rose, taken at Bonham Air Base, Barking Sands
(Figure 5), 1is representative of project site wind conditions. Statistical
surface wind data in the offshore area, obtained from the United States
Naval Oceanographic 0ffice Publication No. 1401, 1960, entitled "Pilot
Charts of the Northern Pacific Ocean," is shown on Figure 6. Winds off the
study area are predominantly northeast trades with winds from the east and
northeast about 754 of the time. Wwinds from the south, southwest, west, and
northwest occur about 8% of the time.

30. Waves. Critical wave types that affect Kikiaola Harbor are the "Kona"
storm waves and southern swells.

31. "Kona" storm waves generally approach Kikiaola Harbor from the south
through the west. These waves are produced by intense local storms. The
storms are neither frequent nor consistent but occur primarily during the
winter months. They may generate waves which can directly affect the
harbor. Usually periods range from 8 to 10 seconds with heights varying
from 10 to 15 feet.

32. Southern swells are generated during the Antarctic winter months by
strong winds blowing over Jong fetches of the southern Pacific and Indian
Oceans. After traveling over thousands of miles of open ocean, these waves
arrive at the southern shores of the Hawaiian Islands as long period
swells., Periods typically range between 14 and 22 seconds with heights
generally 1 to 4 feet. In any year, southern swells may occur about 50
percent of the time.

33. An infrequent source of large destructive waves js hurricanes.
Damaging hurricanes passed through the Hawaiian chain in December 1957,
August 1959, and most recently in July 1978. Theoretical calculations by
or. C.L. Bretschneider indicate that a significant deepwater wave height of
97 feet can be expected for a typical 50-year hurricane having the following
parameters: (a) central pressure reduction of 1 inch of mercury, (b) radius
of maximum winds of 20 nautical miles, and (c) forward speed of 12 knots.
This results in a maximum sustained wind speed of 62 knots and a
corresponding maximum deepwater wave height of 46 feet.

34, MWave refraction analysis, described in the Design Analysis, Appendix
B, was performed to aid in locating zones of high energy concentration in
the vicinity of the harbor, and to determine the probable approach alignment
of waves.
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35. Tides: The tides in the Hawaiian Islands are semi-diurnal with
pronounced diurnal inequalities. Tidal data, shown below, was obtained from
the U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, and National Ocean Survey. The nearest tide gage is located
at Waimea Bay, located approximately 1.8 miles east of Kikiaola Harbor.
Tidal data for Kikiaola is as follows:

Feet
Highest tide (estimated) 3.0
Mean higher high water 1.60
Mean high water 1.20
Half tide level 0.70
Mean low water 0.20
Mean lower low water 0.00
Lowest tide (estimated) -1.0

36. Tsunami. Kikiaola Harbor area is subject to potential tsunami or
seismic sea wave inundation as are all low-1ying coastal areas in the
Hawaiian Islands. The nature of tsunami is not fully understood: an
occurrence may be totally unnoticed or may cause catastrophic destruction of
coastal areas. Typically in the Kikiaola Harbor area a severe tsunami may
cause abnormal rising and falling of the sea level, resulting in flooding of
low-1lying areas,-and grounding of boats in the harbor. Kikiaola Harbor
should be evacuated in the event of a tsunami warning. According to the
Flood Insurance Rate Map, prepared by the Federal Emergency Management
Agency, Federal Insurance Administration, Kikiaola Harbor is situated in a
tsunami inundation area of zone V19 designationm, where the 100-year tsunami
elevation is approximately 10 feet above mean sea level.

37. Compliance with Executive Order 11988. Kikiaola Harbor lies within
the 100-year tsunami inundation zone. Adverse impacts resulting from
Jocating in the tsunami flood zone include the risks of property damage and
loss of 1ife. The proposed action will require development in the
inundation zone such as harbor backup facilities. There is no alternative
location for these facilities. However, utilizing construction practices
which meet the requirements of the National Flood Insurance Program will
minimize tsunami damages.

38. Adverse impacts resulting from increased use of the tsunami flood zone
can be minimized by adequate tsunami warning. - A State-wide tsunami warning
system is presently in existence. Kikiaola Harbor would be evacuated in the
event of a tsunami warning. Boats should not re-enter the harbor until the
tsunami warning has been cancelled. Additional Executive Order 11988
compliance requirements' are discussed in Appendix G of this report.

NATURAL RESOURCES

39. Climate. Temperatures on the coastal plain are generally mild
throughiout the year, varying from a mean monthly temperature of 700F in
winter to 780F in summer. At 1,000 foot and higher elevations,
temperatures are slightly cooler with averages from 670F in winter to

759F in summer.
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30. The Waimea-Kekaha coastal plain is located on the leeward side of Kauai
and receives the least amount of rainfall for the island. The average annual
rainfall is 22 inches at Mana and 21 inches at Waimea. At high elevations,
rainfal) averages 100 inches annually.

41. Historic Sites. Waimea, 1.5 miles to the east of the harbor, was the
site of Captain Cook's first discovery of the Hawaiian Islands in 1778, a
Russian fort in 1817, and the area's first sugar industry in the 1880's. The
modern village of Kekaha, 1 miles to the west was founded only in 1897. In
1787, Captain George Dixon walked west from "Wy*maia" through "very dry"
country of grass-covered light red soil and came upon "A Tappa" (or Kekaha)
village just inland of 0'omano Point. He found "amongst these cocoa-nut trees
[at Kekaha village]...a good deal of wet swampy ground which is well laid out
in plantations of taro and sugarcane.” There are no known prehistoric or his-
toric sites in the immediate vicinity of Kikiaola including ones listed on or
eligible for either the State or National Register of Historic Places. A
cultural resource reconnaissance conducted in April 1980 found no evidence of
any archaeological deposits in the project area.

THE "WITHOUT" CONDITION PROFILE

42. Without federal implementation of authorized improvements, Kikiaola Harbor
will remain undeveloped with 1little or no change from existing conditions.
Boaters and fishermen will continue to experience breaking wave condition and
shallow depths at the entrance channel. Lack of a safe entrance channel and
adequate protective structures will Timit the State of Hawaii from developing
Kikiaola into a fully operable boat harbor. Any increase in recreational and
commercial fishing opportunities, and resulting Tocal expenditures, will
largely be restricted to local boaters from the Waimea-Kekaha region.

PROBLEMS AND NEEDS

43. Navigation problems experienced at Kikiaola Harbor can be primarily
attributed to shallow depths in the entrance channel and harbor basin and
occurrence of breaking wave conditions at the harbor entrance. Other naviga-
tion problems include the lack of -protective berthing and adequate shoreside
facilities, overtopping of the east breakwater, and shoaling in the channels
and harbor basin. -

44, Dredging work was not performed when the harbor was constructed in 1959.
As a result, the shallow depth in the entrance channel produces steep wave
fronts and causes breaking wave conditions. Negotiating the entrance channe)
becomes hazardous when wave heights exceed 4 feet causing boats to breach and
ground on the breakwater structures as they enter the harbor.

45. On numerous occasions, boats have reported hitting bottom. Frequent

users of the harbor facility have experienced this problem at least once. It
is also not unusual to see a boat stuck in the harbor basin and being pushed to

deeper water area by boaters.

46. Recent projections indicate that demand for berthing requirements at
Kikiaola Harbor would be 140 spaces by the year 2000 (Appendix A, Benefit
Analysis, Table A-2). However, due %o existing physical limitations, demand

1
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for berths at Kikiaola would be fulfilled by 1991. By 2000, the total wet-
stored demand for the island of Kauai is projected to be 362 with only 214
available berthing spaces. The State of Hawaii currently has no plans to
increase the berthing capacity of small boat harbors along the southwest coast
of Kauai. .

47. The best fishing grounds are off Kauai's west coast near Barking Sands.
The nearest harbor is Kikiaola, which would attract many boat owners if it had
a deeper and safer entrance channel and adequate berthing facilities. Cur-
rently, the west coast of Kauai from Hanalei to Kikiaola lacks a haven for
light-draft vessels. In addition to serving existing light-draft vessel needs,
improved Kikiaola Harbor would attract many fishing vessels.

48. In 1970, Kauai's overall boat density was 15 dry-stored boats per 1,000
population, the highest density of recreational boats among Hawaii's four
counties. Kikiaola is one of the most desirable launching points along the
west and southwest coasts. Of the nine launching ramp facilities on the
island, Kikiaola is the third most preferred by fishermen. More boats are
launched from Kikiaola than from any harbor facility along the southwest coast
of Kauai.

49, Since the harbor was never fully developed, shoreside facilities at the
existing harbor are not adequate. Harbor users indicate a critical shortage
of automobile and trailer parking spaces. Other boat owners indicate inade-

guat? boat launching and retrieving capacities, parking lights, and restroom
acilities.

50. During the course of this study, possible future maintenance problems in
the channels and harbor basin were investigated. An engineering investigation
indicated that existing harbor basin is filled with silt, ranging in depth from
one to one and a half feet, which is constantly disturbed by surge action and
boats. The major source of existing silt in the harbor basin is believed to
have come from the drainage ditch that empties into the harbor. Since 1972,
flow from the drainage ditch has been controlled with a flap gate. The flap
gate, located 980 feet from the point of discharge controls the flow through
the ditch. The flap gate functions like a settling basin and allows silt to
settle to the bottom of the ditch. Kekaha Sugar Company has also provided soil
erosion control measures to reduce silt discharge into the drainage ditch.
There is also an offshore sand deposit located about 200 feet from the tip of
the outer east stub breakwater which may contribute to maintenance dredging
problem in the entrance channel. The deposit is approximately 400 feet by 500
feet (Figure 4). The result of the sediment study is discussed in Appendix B,
Design Analysis.

PLANNING CONSTRAINTS

51.  The most significant planning constraint is that the project site is
fixed. Because of prior State commitments at the existing site, alternative
sites are not considered in this report. Furthermore, the existing harbor was
developed on land donated by the Kikiaola Land Company. Shoreside facilities
should be developed within the harbor limits.

12



PLANNING OBJECTIVES

52.  The objectives of the pre-authorization studies, as described in the
projegt document, were: (a) tg analyze the remaining requirements for

vessel needs to the year 2020, and (b) to study the need for harbors
23.  The updated planning objective is to contribute to navigation
improvement for commercial and recreational purposes at Kikiaola Harbor for
the 1985 to 2035 period of analysis. Detailed assessment of problems and
needs have resulted in specific goals which, if achieved, would satisfy the
planning objective. These specific goals are:

a. To reduce navigation hazard in the entrance channel;

b. To provide adequate and protected berthing area; and

c. To'minimize shoa]ing'in the entrance channel and in the harbor
basin,

13
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SECTION €
FORMULATION OF PREL IMINARY PLANS

PLAN FORMULATION CONCEPTS AND CRITERIA

54. The formulation and analysis of alternative solutions to achieve the
planning objectives are based on the Water Resources Council's Principies
and Standards for Planning Water and Related Land Resources. The evaluation
and assessment of economic, social, and environmental effects also follow
the guidelines of Section 122 of the River and Harbor Act of 1970 (Public
Law 91-611) and the National Environmental Policy Act of 1969 (Public Law

91-190}.

55. The formulation of alternate plans of improvement is guided by the
following technical, economic, and environmental criteria:

56. TECHNICAL CRITERIA:

a. The protective harbor basin should provide a safe maneuvering area
for design vessels, with provisions for berthing and shoreside facilities.

6. The entrance channel should be of adequate depth and width to
safely permit two-way traffic by design vessels.

c. Protective structures should be designed to withstand the most
severe combination of meteorological and sea conditions that are reasonably
characteristic of the study area.

d. Navigation improvements should be designed to accommodate a design
yessel of 45-foot length, 14-foot beam, and 5-foot draft. Design vessel is
discussed in Appendix B, Design Analysis, under paragraph 9.

57. ECONOMIC CRITERIA:

a. The recommended plan of improvement should, as far as practicabie,
maximize net NED benefits.

b. The benefits and costs should be expressed in comparable
quantitative economic terms to the fullest extent possible. Annual costs
should be based on a 50-year amortization period and should be evaluated at

‘the authorized discount rate of 3-1/4 percent as well as at the prevailing

discount rate of 7-1/8 percent. Annual costs should also include estimated
annual maintenance costs.

58.  ENVIRONMENTAL CRITERIA:

a. Long-term disturbances to the physical environment should be
minimized.

14
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b. Short-term disturbances to the physical environment should be
controlled to prevent long-term effects.

c. Environmental protection guidelines should be followed to the
maximum extent practicable.

59. The following general concepts were also used to guide the
"formulation, assessment, and evaluation of alternative harbor plans:

a. Both adverse and beneficial impacts of the alternative plans
should be jdentified and evaluated for each plan;

b. Alternative plans which maximize net economic penefits (the
National Economic Development Plan), and those which make positive
contributions to preserving, maintaining, restoring, or enhancing cultural
or natural resources (the Environmental Quality Plan) would be jdentified

and designated;

c. The plans should be developed to minimize conflicts and maximize
compatibility with existing conditions as described in section “Problem
‘Identification" of this main report, and to insure a complete and adequate

project;

d. The desires of Joca} interests including the general public,
should be given full consideration; and

e. The aiternate plans should he evaluated with respect to their
effectiveness in meeting the established planning objectives.

- PLAN FORMULATION RATIONALE

60. Formulating a plan requires the analysis of problems and logically
developing solutions to resolve the problems and needs of the study area.
Information received during the problem identification stage of post-
authorization planning confirmed the need for investigating navigation
hazards in the existing entrance channel. Furthermore, local interests
expressed a desire to maximize the perthing capacity of the existing harbor.
As a result, alternative plans were developed to meet planning objectives
and public needs and desires.

61. Investigation of alternate sites was not performed because of the
. gubstantial jnvestment already committed at the authorized site, and because
of the expressed public desire to upgrade the existing harbor as authorized.

THE NONSTRUCTURAL ALTERNATIVE

62. Nonstructural alternatives or measures are those actions that can meet
the planning objectives without constructing new facilities or performing
extensive modifications of the existing facilities. A typical nonstructural
alternative might include improving the efficiency of existing facilities.
Without performing extensive modification of the existing facilities, the
planning objectives adopted for the Kikiaola Harbor cannot be met. The
breaking wave condition and shallow depths at the entrance channel and over-
topping of the protective structures will continue O exist.

15
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DESCRIPTION OF PREL IMINARY PLANNING

63. Preliminary planning focused on reevaluating plans formulated during
the survey study. The authorized plan was discussed at a workshop, and
results reaffirmed that the authorized project would basically meet the
established planning objectives.

64. Preliminary alternative plans, presented at a second workshop, were
developed by modifying the authorized plan. The current array of
alternative plans is the result of detailed engineering analysis and prior

public input.
RESULTS OF PRELIMINARY PLANNING

65. Four alternative plans were developed from preliminary planning. Each

of the alternative plans can be implemented to improve Kikiaola Harbor. The
four plans are fully evaluated in Section D of this main report. The
results of all the public input and planning studies were considered with
the desires of the loca) sponsor in the tentative selection of the
recommended plan of improvement which was presented at the final public
meeting on 26 June 1980. . '

16




SECTION D
ASSESSMENT AND EVALUATION OF DETAILED PLANS

66. Having identified problems and needs, planning objectives, and the
formulation and evaluation concepts discussed in Section C, alternative
harbor improvement plans for Kikiacla Harbor were developed and evaluated in
order to determine the optimum improvement plan. The alternative harbor
plans are discussed in the following paragraphs.

ALTERNATIVE PLAN 1

67. Description. When fully developed, Plan 1, shown on Figure 7, would
provide berthing for about 105 boats. Plan 1 was developed to provide
maximum berthing capacity with minimal amount of dredging work. Because the
harbor's capacity is relatively small, consisting of 105 boats, a turning
basin was not provided. However, maneuvering area at the entrance to the
berthing was provided. Plan 1 consists of:

a. Removing 150 feet from the existing outer east stub breakwater which
extends into the proposed channel.

b. Raising the east breakwater's crest elevation by four feet from
station 8+70 to 9+85 and three feet from station 2+50 to 8+20.

c. Flattening the seaward slope of the east breakwater to one vertical
on two horizontal from station 8+70 to 9+85.

d. Removing and constructing 85-foot-long inner east stub breakwater.

e. Modifying 220 feet of the existing west breakwater by placing armor,
under layer and bedding stones from station 3+80 to 6+00.

f. Dredging a 725-foot-long entrance channel to a depth of 12 feet and
varying in width from 105 to 205 feet with maneuvering area to facilitate a
900 right turn into the access channel.

g. Dredging a 320-foot-Tong access channel to a depth of 8 feet and
varrying in width from 70 to 105 feet.

Plan 1 would also include about 2.7 acres of water area for berthing and
access. Approximately thirty trees will be planted along the shoreline.
The U.S. Coast Guard will provide necessary modifications to navigation aids.

68. Impact Assessment. The new entrance channel would provide safe
navigation for design and other vessels expected to use the harbor. The
modified east breakwater would prevent waves from overtopping and provide
protected berthing areas. Wave heights in the berthing areas are expected
to be less than two feet during reasonably expected sea conditions.

69. Approximately 4.4 acres of hard limestone reef, sand and silt bottoms,
and associated benthic organisms would be destroyed by modifying the break-
waters and dredging the navigation features. Approximately 0.2 acre of

17
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existing breakwater structure will be removed. About 0.6 acre would be
covered by breakwater structure and 3.8 acres dredged. Approximately 33,800
cubic yards of consolidated coralline material, sand and silt would be
dredged from the entrance and access channels. An additional 2.7 acres
would be dredged from the existing harbor basin, resulting in removal of
about 13,200 cubic yards of sand and silt.

70. The modified breakwater will provide habitat for marine organisms
adapted to hard substrate or requiring shelter provided by the interstices
of the breakwater. Some increase in populations of organisms favoring
habitats provided by breakwater structure is expected, upon project
completion.

71. Dredging would displace or destroy benthic organisms inhabiting the
limestone, sand and silt substrates. Furthermore, dredging will cause
resuspension and redistribution of bottom sediments and underlying coral
material. Coarse material will settle quickly, but finer material may be
transported to other areas by water currents and surge actions.

72. Along with the increased turbidity of harbor waters during dredging
caused by the resuspension of silt, there will be an increase of organic
detritus and nutrients in the water column. These effects are expected to
be temporary and may create artificial feeding opportunities for fish which
may be attracted to benthic organisms and organic detritus stirred up as a
result of dredging. After project completion, water quality in the harbor
is expected to improve as a result of removal of terrigenous silt deposits
and improved water circulation.

73. The dredged material would be disposed at a county landfill site,
approximately 7 miles from the project site.

74. Turbidity Control. Turbidity problems can be minimized by implementing
construction controls such as the use of movable silt barriers around the
dredging plant. The barriers would contain the sediments stirred up by
dredging and prevent them from traveling to other parts of the harbor.

75. Damages to reef areas and associated ecosystems can be limited by
establishing a construction easement beyond which access and construction

activity would be prohibited.

ALTERNATIVE PLAN 2

76. Description. Plan 2, shown on Figure 8, would provide berthing for
approximately J¢ boats when fully developed. Plan 2 was developed to
provide maximum safety conditions while sacrificing for a smaller berthing
area. Protective structures for Plan 2 are the same as Plan 1 except for
the removal of 40 feet from the inner stub breakwater. The navigation
features of Plan 2 consist of a 860-foot-long entrance channel, varying in
width from 105 to 205 feet and in depth from 10 to 12 feet; 2 115-foot-wide,
115-foot-long, and 10-foot-deep turning basin; and a 115-foot-long access
ghagnel, varying in width from 70 to 105 feet and in depth from 8 to 10

eet.
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77. Impact Assessment. Impacts of Plan 2 would be the same as for Plan 1
with tThe following exceptions:

a.  Approximately 0.7 more acre of hard limestone reef, sand and silt
bottoms would be destroyed as a result of dredging. Approximately 1,000
more square feet of existing riprap breakwater habitat would be removed.

b. Approximately 6,900 cubic yards of material would be disposed of at
a landfill site in addition to the disposal requirement of Plan 1.

78. Turbidity Control. Adverse impacts for Plan 2 would be the same as for
Plan 1.

ALTERNATIVE PLAN 3

79. Description. Plan 3, shown on Figure 9, would provide berthing for
approximately 110 boats when fully developed. Plan 3 was developed to
provide maximum berthing capacity within the existing harbor basin.
Protective structures for Plan 3 are the same as Plan 1 except for the
removal of 130 feet from the inner stub breakwater and construction of a new
195-foot-long inner east stub breakwater. The navigation features of Plan 3
consist of dredging a 845-foot-long entrance channel to a depth varying from
10 to 12 feet and varying in width from 105 to 205 feet with maneuvering
area to facilitate a 900 right turn into the access channel; and a
310-foot-long, 70- to )05-foot-wide, and 8-foot-deep access channel.

80. Impact Assessment. Impacts of Plan 3 would be the same as for Plan 1
with the following exceptions:

a. Approximately 0.3 more acre of hard limestone reef, sand and silt
bottoms would be destroyed as a result of dredging.

b. Approximately 0.2 more acre of hard limestone reef, sand and silt
bottoms would be covered by structures. Approximately 0.1 more acre of
existing riprap breakwater habitat would be removed.

c. Approximately 2,100 cubic yards of material would be disposed of at
a landfill site in addition to the disposal requirement of Plan 1. .

81. Turbidity Control. Adverse impacts for Plan 3 would be the same as for

Plans T and 2.
ALTERNATIVE PLAN 4

82. Description. Plan 4, shown on Figure 10, would provide berthing for
approximately 105 boats when fully developed. Plan 4 was developed to
reduce possible shoaling problem in the entrance channel by constructing an
outer east stub breakwater. Protective structures for Plan 4 are the same
as Plan 1 except for the construction of a 140-foot-long outer east stub
breakwater. The navigation features of Plan 4 are the same as Plan 1.
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83. Impact Assessment. Impacts of Plan 4 would be the same as for Plan 1
with the following exceptions:

a. Approximately 0.3 more acre of hard limestone reef, sand and silt
bottoms would be covered by a structure.

b. Approximately 2,200 cubic yards of material would be disposed of at
a landfill site in addition to the disposal requirement of Plan 1.

84. Turbidity Control. Adverse impacts for Plan 4 would be the same as for
Plans 1, 2, and 3.

ALTERNATIVE PLAN 5

85. Descriqtion. Plan 5, shown on Figure 11, would provide berthing for
approximately 30 boats when fully developed. Plan 5 was developed
following an informal discussion held with an OCE representative. To
develop an optimum plan for the project, it was suggested that a plan be
developed to utilize the open space between the west and inner stub
breakwaters for additional mooring spaces. Plan 5 consists of:

a. Removing 150 feet from the existing outer east stub breakwater which
extends into the proposed channel.

b. Raising the east breakwater's crest elevation by four feet from
station 8+70 to 9+85 and three feet from station 2450 to 8+20.

c. Flattening the seaward slope of the east breakwater to one vertical
on two horizontal from station 8+70 to 9+85.

d. Removing and constructing 85-foot-long inner east stub breakwater.
e. Constructing new 600-foot-long west breakwater extension.

f. Dredging a 1,075-foot-long entrance channel to a depth varying from
10 to 12 feet and varying in width from 105 to 105 feet with maneuvering
area to facilitate a 900 right turn into the access channel. '

g. Oredging a 325-foot-long access channel to a depth of 8 feet and
varying in width from 70 to 105 feet.

86. Impact Assessment. Impacts of Plan 5 would be the same as for Plan 1
with the following exceptions:

a. Approximately 1.3 more acres of hard limestone reef, sand and silt
hottoms would be destroyed as a result of dredging. .

b. Approximately 1.5 more acres of hard 1imestone reef, sand and silt
bottoms would be covered by structures.

c. Approximately 13,000 cubic yards of material would be disposed of at
a landfill site in addition to the disposal requirement of Plan 1.
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87. Evaluation. A cost-effective analysis was performed to determine the
feasibiTity of Plan 5. A diffraction diagram analysis was performed to

determine the length of breakwater required to provide wave heights of less
than 2 feet in the proposed berthing area. The analysis indicated that the
west breakwater be extended by 600 feet. The 600-foot extension would cost

about $1,500,000.

88. Incremental benefit analysis conducted for the proposed plan indicated
that providing 25 additional mooring spaces would result in additional

dverage annual benefits of $22,000.
$22,000 in benefits can only justify

Based on a 7-1/8% interest rate,
$300,000 in construction costs.

89. The overall benefit to cost ratio for the proposed plan was

calculated.

Costs and benefits calculated for Plan 1 were used as the

hase. The benefit to cost ratio was calculated to be 0.96,

a. Average Annual Benefits:

Plan 1 $274,000
Additional 22,000
$296,000

b. Average Annual Costs:

Plan 1 $228,400
600 ft. extension 80,900
$309,300

€. Benefit to Cost Ratio, 7-1/8%:

$296,000
§309,300

k]

90. Result of the-cost-effective anal

= 0.96

ysis indicated that the proposed plan

is not economically feasible. Therefore, Plan 5 is not discussed further in

this report.
ECONOMICS OF THE ALTERNATIVE PLANS

91. Project First Costs. Estimated

first costs for alternative plans of

improvement are shown on Table 1. The cost estimates are based on August

1980 price levels in the project area.

for land disposal of dredged material

Estimates for dredging include cost
and a 1-foot allowance for overdepth.

Total costs include a 15% contingency and a factor to account for price

inflation during construction.

First costs also include costs of post-

authorization planning, engineering and design, supervision and administra-
tion, engineering during construction, project beautification, and U.S. Coast

Guard navigation aids.
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92. Apportionment of First Costs. Federal legislative and administrative
authority governing construction of navigation improvement projects reguires
that the first costs of the federal (Corps of Engineers) portion of the
project be shared between federal and non-federal interests in direct
proportion to the general and local benefits as established in the
authorizing document. The Corps of Engineers will be responsible for 50.1
percent of federal first costs, excluding costs for aids to navigation.
Local interests will be responsible for 49.9 percent of federal first

costs., The apportionment of project first costs is shown in Table 2.

TABLE 1. ESTIMATED PROJECT FIRST COSTS
PLAN 1 PLAN 2 PLAN 3 PLAN 4
A. FEDERAL WORK
Mobilization and
Demobilization $161,000 $161,000 $161,000 $161,000
Dredging 623,000 757,000 676,000 667,000
Protective structures 1,005,000 1,032,000 1,243,000 1,269,000
Beautification 22,000 22,000 22,000 22,000
Contingency {+15%) 268,000 297,000 318,000 320,000
TOTAL DIRECT COST $2,079,000 $2,269,000 $2,420,000 $2,439,000
Engineering &
Design 213,000 213,000 213,000 213,000
Supervision &
Administration 118,000 128,000 137,000 138,000
TOTAL CORPS OF $2,410,000 $2,610,000 $2,770,000 $2,790,000
ENGINEERS FIRST
CoST
USCG Navigation
Aids 20,000 20,000 20,000 20,000
TOTAL FEDERAL $2,430,000 $2,630,000 $2,790,000 $2,810,000
8. NON-FEDERAL 0 0 0 0
C. TOTAL FEDERAL $2,430,000 $2,630,000 $2,790,000 $2,810,000

AND NON-FEDERAL
FIRST COST
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TABLE 2. APPORTIONMENT OF PROJECT COSTS
PLAN 1 PLAN 2 PLAN 3 PLAN 4
A. FEDERAL WORK
50.1% of Corps of $1,210,000 $1,310,000 $1,390,000 31,400,000
Engineers Cost
U.S. Coast Guard 20,000 20,000 20,000 20,000
Costs
TOTAL (APPORTIONED) $1,230,000 $1,330,000 $1,410,000 $1,420,000
FEDERAL COST
B. NON-FEDERAL
46.9% of Corps of
Engineers Cost $1,200,000 $1,300,000 $1,380,000 $1,390,000
TOTAL (APPORTIONED) $1,200,000 $1,300,000 $1,380,000 $1,390,000

NON-FEDERAL FIRST
COST

93. Average Annual Costs. Average annual cost estimates include
amortTzation Of project first costs over a 50-year economic life at an
interest rate of 7-1/8 percent and estimated average annual maintenance
costs. Annual maintenance costs include maintenance dredging and breakwater
repair. Estimated federal dredging requirement is 13,000 cubic yards, based
on maintenance dredging at 5-year intervals. Derivation of maintenance
dredging requirement is discussed in Appendix B, Design Analysis, under
Sediment Study. Breakwater repair is based on 1 percent of the armor layer

cost. Average annual costs are shown in Table 3.

TABLE 3. ESTIMATED AVERAGE ANNUAL COSTS

PLAN 1 PLAN 2 PLAN 3 PLAN 4
Interest and
Amortization $178,900 $193,600 $205,400 $206,800
Maintenance 49,500 50,500 51,000 52,000
TOTAL AVERAGE $228,400 $244,100 $£256,400 $258,800

ANNUAL COST

94. Average Annual Benefits. A detailed discussion of average annual
benefits is presented in Appendix A, Benefit Analysis., A summary of the
results of the benefit analysis is shown in Table 4.
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| TABLE 4. ESTIMATED AVERAGE ANNUAL BENEFITS
| PLAN 1 PLAN 2 PLAN 3 PLAN 4
|
| Benefit Category
Recreation Navigation $232,000 $215,000 $237,000 $232,000
l Charter QOperations 8,000 8,000 8,000 8,000
Commercial Fishing 24,000 24,000 24,000 24,000
| EDA Benefits 10,000 11,000 11,000 12,000
! TOTAL AVERAGE ANNUAL $274,000 $258,000 $280,000 $276,000
| BENEFITS

95. BRenefit to Cost Ratios and Net Benefits. Based on the estimated average
' annual costs and benefits, the penefit to cost ratios for the alternative
plans are as follows: '

Benefit to Cost Ratios Net Benefits

Plan 1 1.2 $45,600
| Plan 2 1.06 13,900
Plan 3 1.09 23,600
I Plan 4 1.07 V7,200

| PUBLIC VIEWS

\ 96. Public meetings, informal discussions with government agencies, and
workshops were conducted during the study to maintain coordination and obtain

) views and input from federal and non-federal interests. Prior to the 26 June

P 1980 public meeting, the draft report was circulated to the federal, State

and County agencies for formal review and comments. Public views expressed

| at the workshops and public meetings, correspondence received during report

, coordination, and pertinent Corps of Engineers responses are presented in

! Appendix H, Public Involvement. ‘

! 97. Views of Federal Agencies. Comments on the proposed navigation
improvements were received from the Environmental Protection Agency; the

} U.S. Coast Guard, Fourteenth District; the Advisory Council on Historic

| Preservation; and the Department of Commerce, National Marine Fisheries

: Service. Significant comments were not received regarding the proposed
improvements. The Environmental Protection Agency has stated a lack of
objections to the project and has rated the Environmental Impact Statement
as adequate. Letters of comment are included in Appendix H, Public Involve-
ment, Pertinent Correspondence.

98. Views of Non-Federal Agencies. Comments were also received from State
of Hawaii Departments of Planning and Economic Development, Land and Natural
Resources, Office of Environmental Quality Control and the University of
Hawaii Environmental Center. Many of the comments concerned the general
impacts of the project on the existing physical and social environment.
Comments and responses are included in Appendix H, Public Involvement,
Pertinent Correspondence.
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99, Views of the General Public and Private Organizations. Public interest
in the study and proposed harbor improvements has been favorable throughout
the study period. This was evident from the public response at the workshops
and meetings which are discussed in Appendix H, Public Involvement. The
overall public response has been favorable toward the project.
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™ SECTION E
COMPARISON OF DETAILED PLANS

100. Trade-0ff Analysis. Economic, social, and environmental effects of

the four alternative plans have been assessed and evaluated. A summary is
presented in Table 5, Summary Comparison of Alternative Plans and System of
Accounts. This table displays significant contributions, beneficial and
adverse, of each plan to aid the trade-off analysis, which was used to
provide a basis for selecting a plan. The major monetary beneficial effect
that will result from the alternative plans is the number of berthing spaces
provided within the existing harbor basin. With respect to the adverse
economic effects, the greatest difference among the plans is reflected in the
required cost of protective structures to accommodate the number of berthing

spaces for each plan.

101. Contribution to Planning Objectives. A1l of the alternative plans meet
the planning objectives for improving navigation conditions and providing for
a safe entrance channel and a protective berthing area. Major differences
among the alternative plans include the number of available berthing spaces
and dredging work required for complete harbor facilities. Other impacts of
the alternative plans are similar.

102. Designation of NED Plan. The economic benefits derived from the four
plans of improvement exceed plan costs. However, Plan 1 maximizes net
economic benefits. Plan 1 is therefore designated as the NED plan.

103. Designation of LED Plan. The EQ plan is the plan which best
contributes to the enhancement or conservation of the environmental values
and conditions. MNone of the plans enhance the physical or cultural environ-
ment. However, Plan 1 affects the environment least because it requires
minimal modification to the present environment.

104. A1l of the plans result in dredged material being disposed of at a
landfill site and produce temporary and long-term environmental disturbances.
Therefore in lieu of designating an EQ Plan, Plan 1 is designated the least
environmentally damaging or LED Plan. ‘

G
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SECTION F
THE RECOMMENDED PLAN OF IMPROVEMENT

105. The selection of a recommended plan of improvement results from
evaluation of information gathered during planning studies. After planning,
engineering, environmental, and economic criteria have been satisfied, con-
sideration is given to local sponsor preferences as well as the desires and -
expressed opinions of the general public.

106. The Recommended Plan. All of the alternative plans presented in this
report satisfy tne Technical, environmental, and economic requirements for
project approval and construction (except Plan 3, benefit-cost ratio is
0.95). Plan 1 has the highest net benefits and is favored by the local
sponsor because it requires the smallest cash contribution. As a result,
Plan 1 has been selected as the recommended plan.

107. Description. The recommended plan, shown on Figure 12, would provide
berthing for apout 105 boats when fully developed. The recommended plan of
improvement consists of:

a. Removing 150 feet from the existing outer east stub breakwater
which extends into the proposed channel.

b. Raising the east breakwater's crest elevation by four feet from
station 8+70 to 9+85 and three feet from station 2+50 to 8+20.

“ ¢. Flattening the seaward slope of the east breakwater to one vertical
on two horizontal from station 8+70 to 9+85.

d. Removing and constructing 85-foot-long inner east stub breakwater.

e. Modifying 220 feet of the existing west breakwater by placing
armor, underlayer and bedding stones from station 3+80 to 6+00.

£. Dredging a 725-foot-long entrance channel to a depth of 12 feet and
varying in width from 105 to 205 feet with maneuvering area to facilitate a
900 right turn into the access channel.

g. Dredging a 320-foot-long access-channel to a depth of 8 feet and
varying in width from 70 to 105 feet.

Approximately thirty trees would be planted along the shoreline, Installa-
tion of necessary aids to navigation would also be included.

ECONOMICS OF THE RECOMMENDED PLAN

108. Project First Costs. Estimated first costs for the recommended plan
are shown on lable 6. Ihe cost estimate is based on August 1980 price levels
in the project area. Estimates for dredging include cost for land disposal
of dredged material and a 1-foot allowance for overdepth. Total costs
include a 15% contingency and a factor to account for price inflation during
construction. First costs also include costs of post-authorization planning,
engineering and design, supervision and administration, engineering during
construction, project beautification, and U.S. Coast Guard navigation aids.
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109. Apportionment of First Costs. Federal legislative and administrative
authority governing construction of navigation improvement projects requires
that the first costs of the federal (Corps of Engineers) portion of the
project be shared between federal and non-federal interests in direct propor-
tion to the general and local benefits as established in the authorizing
document. The Corps of Engineers will be responsible for 50.1 percent of
federal first costs, excluding costs for aids to navigation. Local interests
will be responsible for 49.9 percent of federal first costs. The apportion-
ment of project first costs js shown in Table 7.

110. Average Annual Costs. Average annual cost estimates inciude amortiza-
tion of project first costs over a 50-year economic life at an interest rate
of 7-1/8 percent and estimated average annual maintenance costs. Annual
maintenance costs include maintenance dredging and breakwater repair.
Estimated federal dredging requirement is 13,000 cubic yards, based on
maintenance dredging at 5-year intervals. Breakwater repair is based on

1 p?rcgnt of the armor layer cost. Average annual costs are shown in

Table 8. .

TABLE 6. ESTIMATED PROJECT FIRST COSTS
(Recommended Plan)

A. FEDERAL WORK

Mobilization and

Demobitization $ 161,000
Dredging 623,000
Protective structures 1,005,000
Beautification 22,000
Contingency (+15%) 268,000
TOTAL DIRECT COST $2,079,000
Engineering &

Design 213,000
Supervision &

Administration 118,000
TOTAL CORPS OF $2,410,000

ENGINEERS FIRST

CosT
USCG Navigation

Aids 20,000
TOTAL FEDERAL $2,430,000

B. NON-FEDERAL 0
C. TOTAL FEDERAL $2,430,000
AND NON-FEDERAL
FIRST COST

28
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TABLE 7. APPORTIONMENT OF PROJECT COSTS
(Recommended Plan)

-

A. FEDERAL WORK

50.1% of Corps of $1,210,000
Engineers Cost

U.S. Coast Guard 20,000
Costs

TOTAL (APPORTIONED) $1,230,000

FEDERAL COST
B. NON-FEDERAL

49,9% of Corps of $1,200,000
Engineers Cost .

TOTAL (APPORTIONED) $1,200,000
NON-FEDERAL FIRST
COST

TABLE 8. ESTIMATED AVERAGE ANNUAL COSTS
(Recommended Plan)

Interast and

Amortization $178,900
Maintenance 49,500
TOTAL AVERAGE $228,400

ANNUAL COST

111. Average Annual Benefits. A detailed discussion of average annual
benefits 1s presented in Appendix A, Benefit Analysis. A summary of the
results of the benefit analysis is shown in Table 9.

‘TABLE 9. ESTIMATED AVERAGE ANNUAL BENEFITS
(Recommended Plan)

Benefit Category

Recreation Navigation $232,000
Charter Operations 8,000
Commercial Fishing 24,000
EDA Benefits 10,000

TOTAL AVERAGE ANNUAL BENEFITS $274,000

112. Benefit to Cost-Ratio and Net Benefits. Based on the estimated average

annual costs and benefits, the benefit to cost ratio for the recommended plan
is as follows:

Benefit to Cost Ratio Net Benefits
1.2 . 345,600
29
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113. Construction Activities. Construction of the proposed navigation
improvements will impact temporarily on harbor activities. Work and storage
area requirements will temporarily reduce available harbor backup area.
Designation of work and storage areas will be coordinated with the State
Harbors Division. ODredging of the entrance and access channels and modifica-
tion of the brakwaters should not cause serious disruption of channel
navigation. Construction spectifications will restrict channel closures to
reasonable periods of time. The construction period will be approximately

12 months. A construction work schedule is shown in Figure 15.

114. Mitigation Regquirements. Mitigation of temporary turbidity impacts
during dredging can be minimized by implementing construction controls such
as the use of movable silt barriers around the dredging plant. The barriers
would contain the sediments stirred up by dredging and prevent them from
traveling to other parts of the harbor. Damages to reef areas and associated
ecosystems can be limited by establishing a construction easement beyond
which access and construction activity would be prohibited.

DEPARTURES FROM THE AUTHORIZED PLAN

115. Several changes to the authorized plan have resulted from post-
authorization studies. The departures involve engineering, economic, and
environmental aspects of the project. None of the changes are defined as
significant by Engineer Regulations.

116. Engineering Departures. Certain engineering features of the
recommended plan are different from the plan presented in the authorizing
document. Dredging the entrance channel will alter existing conditions and
require that the existing breakwaters be modified to withstand bigger waves.
Soft bottom conditions will require that the stable side slope for dredging
be 1 vertical on 5 horizontal., Table 10 highlights the engineering depar-
tures. There is no significant change in scale or scope of the project.
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TABLE 10. ENGINEERING DEPARTURES OF PROJECT FEATURES
FROM THE AUTHORIZED PLAN

Project Features

Bérthing Capacity

Entrance Channel
Length
Width
Depth

Access Channel
Length
Width
Depth

Quter East Stub Breakwater
Length Removed

East Breakwater Head
Raise Crest Elevation
Length Raised
Flatten Seaward Slope

East Breakwater Trunk
Raise Crest Elevation
Length Raised

Inner East Stub Breakwater Length
Removed and Reconstructed

West Breakwater
Length Modified

Wave Absorber
Length

O LU PSR T PP SIS peR U AR

Authorized‘Plan

130 boats

1,050°
120*
12

630’
120'-80"
10'-6'

130!

None
None
None

to +11°
770

None
None

270"

31

Recommended Plan

105 boats

725!
205'-105"
121

320!
105'-~70"
8l

150"

to +12!
165"
1V on 2H

to +11°
570" I

85!
220" ' : i

None

Y

- e



117. Economic Departures. Many changes in project economics have occurred
since authorization. Changes have occurred to both estimated costs and bene-
fits as explained in the following paragraphs, including a change in the
interest rate used for calculations, An interest rate of 3-1/4 percent was
used in the authorizing document, whereas the current interest rate used in
this report is 7-1/8 percent.

118. Changes in estimated project costs have occurred since project
authorization. Table 11 shows a comparison between costs presented in the
project document, updated costs for the authorized plan, and estimated costs
for the recommended plan., Cost increases revealed in the update of the
authorized plan reflect price inflation. Comparison of the recommended plan
costs with the updated authorized plan costs reflects increases due to plan
changes of $410,000, which is a 21 percent increase.

119. The average annual benefits have grown substantially above estimates
presented in the authorizing document. The average annual benefits, as
presented in the authorizing document and shown in this report, are displayed
in Table 12. Major changes are described in the following paragraphs.

120. The market value of boats has increased greatly due to a shift to more
expensive craft, particularly in the outboard and trailer-mounted categories.
The average value per craft for these two categories has doubled.

121. The total demand for berthing space at Kikiacla has grown beyond
expectation. Because the pase year is ncw 1985, as compared to 1970 in the
authorizing document, initial year benefits are larger due to larger demand.
Current projections indicate that the improved harbor will be filled to
capacity within 6 years of the base year, whereas the project document
estimated maximum capacity to be reached 50 years after project completion.

122. Employment benefits, not applicable at the time of authorizing
document, have been included in this report.

123. Benefit-cost ratios, resulting from preceding costs and benefit
comparisons at the authorized and current interest rates, are as follows:

at 3-1/4% at 7-1/8%
1968 Project Document 1.8 - Not Applicable
Recommended Plan 1.9 1.2

32
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A.

TABLE 11.

FEDERAL WORK

Mobilization &
Demobilization

Oredging

Protective Structures

Beautification

Contingency?

Total Direct Cost
Engineering & Design
Supervision &
Administration
Total Corps of
Engineers First Costs
USCG Navigation Aids
Total Federal First Cost
NON-FEDERAL WORK

Stream Diversion
Contingencyd/
Indirect Costs

Total Non-Federal First
Costs

TOTAL FEDERAL AND NON-
FEDERAL FIRST COST

1/ The Project Document is the Chie
Hawaiian Islands, Harbors for Light-

PROJECT FIRST COST COMPARISON

1968 August 1980
Project Update of
Document)/  Authorized PlanZ/
$187,000 $990,000
132,000 371,000
8,000 33,000
64,000 209,000
$391,000 $1,603,000
30,000 213,000
42,000 97,000
$463,000 $1,913,000
9,000 20,000
$472,000 $1,933,000
$20,000 $67,000
4,000 10,000
6,000 - 10,000
$30,000 $87,000
$502,000 $2,020,000

Document No. 353, 90th Congress, 2nd Session.

Prices are at August 1980 level.

3/ From Table 1 in this report.

4/ contingency for Project Document is
Authorized Plan Update and for Re

Prices are at August 1980 level.

accordance with Engineer Regulations.

33

+20 percent.

Recommended
Plan3/

$ 161,000
623,000

' 1,005,000

22,000
268,000

$2,079,000
213,000
118,000
$2,410,000
20,000
$2,430,000

o \OOO

$2,430,000

f of Engineers* Report on Coasts of the
Draft Vessels, contained in House

2/ This update reflects price level increases since project authorization.

+ Contingency for
commended Plan is +15 percent In



TABLE 12.

Benefit Category

Recreation Navigation.
Charter Operations
Commercial Fishing
Damage Reduction to Existing Craft:

Recreation
Fishing

Employment Benefits

TOTAL

AVERAGE ANNUAL BENEFITS COMPARISON

1968
Project

Document]/

$44,800
0
0

400
100
0

$45,300

Recommended Plan
Benefits

$232,000
8,000
24,000

0
0.
10,000

$274,000

The Project Document is the Chief of Engineers Report on Coasts of the
Hawaiian Islands, Harbors for Light-Draft Vessels, contained in House

Document No. 353, 90th Congress, 2nd Session.

is 3-1/4 percent.
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SECTION G
ENVIRONMENTAL IMPACT STATEMENT SUMMARY

124. Major Conclusions and Findings. The alternative plans are discussed in
detail in Section D of tne main report. A1l four plans meet the primary objec-
tive of reducing navigational hazards in the harbor and provide economic
penefits that exceed the project costs. Plan 1 maximizes economic benefits.

It is therefore designated the National Economic Development (NED) Plan. None
of the plans enhance the physical or cultural environment. However, Plan 1 is
the least environmentally damaging plan because it entails the least amount of
modification to the existing environment. The Final Environmental Impact
Statement is contained in Section I of the main report. '

125. A1l plans require the discharge of fil) material for breakwater and
revetment structures. A section 404 evaluation (Appendix F) finds that
materials to be used in breakwater construction are suitable discharge of
navigable waters. None of the alternatives involve wetland areas or wildlife
refuges or Federal sanctuaries, nor will they affect groundwater resources.

The U.S. Fish and Wildlife Service coordination report, {Appendix G) determined .

that the recommended plan of improvement should not have any significant, long-
term impacts on fish and wildlife resources. The proposed project does not
involve a riverine floodplain; however, the coastal area is subject to tsunami

inundation hazards.

126. Areas of Controversy. None.

127. Unresolved Issues. None.

128. Relationship to Environmental Requirements. An outline of the

relationship of the alternative plans to environmental laws and regulations

affecting the study are presented in Table I-1 of Section I of the main report,
Environmental Impact Statement (Final).
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SECTION H

CONCLUSTONS AND RECOMMENDATIONS

129. CONCLUSIONS. The proposed navigation improvements at Kikiaola Harbor,
Kauai, as described in this report, are the most efficient means of improving
navigation conditions at the harbor. The plan of improvement will provide safe
navigation and berthing conditions for vessels using the harbor. The plan of
improvement satisfies the planning objectives established in the authorizing
document and in this report. The proposed improvements were developed in
accordance with accepted engineering, economic, environmental and social
criteria and involved detailed assessment and evaluation of alternative
solutions to navigation problems in accordance with the Water Resources
Council's Principles and Standards. Four alternative plans were coordinated
with interested federal and local government agencies as well as with the
general public. The recommended plan of improvement is favored by the local
sponsor and is consistent with existing land use plans developed by the State
of Hawaii. The local sponsor has indicated by letter and by public testimony
that it is willing and able to provide local cooperation requirements as
established in the authorizing document and amended by statutory require-
ments. Any adverse effects which may result from implementation of the
recommended plan are substantially outweighed by other considerations of
national interest. On the balance, the total public interest would best be
served by implementation of the recommendation.

130. RECOMMENDATIONS. The District Engineer recommends that the plan of
improvement presented in this General Design Memorandum be approved and
implemented subject to the condition that the local sponsor provides the
required local cooperation. The recommended plan of improvement consists of:

- ... a. Removing 150 feet from the existing outer east stub breakwater which
extends into the proposed channel.

b. Raising the east breakwater's crest elevation by four feet from
station 8+70 to 9+85 and three feet from station 2+50 to 8+20.

¢. Flattening the seaward slope of the east breakwater to one vertical on
two horizontal from station 8+70 to 9+85.

d. Removing and constructing 85-foot-long inner east stub breakwater.

e. Modifying 220 feet of the existing west breakwater by placing armor,
underlayer and bedding stones from station 3+80 to 6+00.

f. Dredging a 725~-foot-long entrance channel to a depth of 12 feet and
varying in width from 105 to 205 feet with maneuvering area to facilitate a
900 right turn into the access channel.

g. Dredging a 320-foot-long access channel to a depth of 8 feet and
varying in width from 70 to 105 feet.

Approximately thirty trees would be planted along the shoreline. Installation
of necessary aids to navigation would also be inciluded.
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SECTION I

ENVIRONMENTAL IMPACT STATEMENT
KIKTAOLA HARBOR NAVIGATION [MPROVEMENTS
KAUAI, HAWAII

The responsible lead agency is the U.S. Army Corps of Engineers, Honolulu
Engineer District.

The responsible cooperating agency is the U.S. Fish and Wildlife Service,
Hawaii Region.

Abstract. Post-authorization studies for navigation improvements to Kikiaola
Harbor were conducted by the U. S. Army Corps of Engineers in cooperation
with the Harbors Division, Department of Transportation, State of Hawaii.
Based on an assessment of public needs and concerns, four alternative plans

of improvement were developed for detailed investigation. The four plans are

similar in that they all jnvolve construction of a 12-foot-deep entrance
channel, turning basin maneuvering area and modifications to the existing
breakwater structures. The new entrance channel would provide safe naviga-
tion for design vessels and others expected to use the harbor. Modifications
to breakwater structures would prevent wave overtopping and provide protected
berthing ‘areas. The plans differ in extent of breakwater modifications, size
and location of turning basin maneuvering area and berthing capacity. No
significant resources were jdentified within or adjacent to the project area.
Therefore, none of the alternatives would have an adverse impact on

significant resources.

Further technical information concerning this statement may be obtained from:
Dr. James E. Maragos
5.S. Army Engineer District, Honolulu
Building 230
Fort Shafter, Hawaii 96858
Telephone: (808) 438-2263/2264

NOTE: Information, displays, maps, etc. discussed in the main report are
incorporated by reference in the EIS.
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SUMMARY

1. Major Conclusions and Findings. The alternative plans are discussed in
detail in section D of the main report. All four plans meet the primary objec-
tive of reducing surge and navigational hazards in the harbor and provide
economic benefits that exceed the project costs. Plan ) maximizes economic
benefits. It is therefore designated the National Economic Development (NED)
Plan. None of the plans enhance the physical or cultural environment. How-
ever, Plan 1 is the least environmentally damaging plan because jt entails the

.

least amount of modification to the existing environment.

2. A1l plans require the discharge of fill material for breakwater and
revetment structures. A section 204 evaluation (Appendix F) finds that mate-
rials to be used in breakwater construction are suitable for discharge into
navigable waters. None of the alternatives involve wetland areas or wildlife
refuges or Federal sanctuaries, nor will they affect ground water resources.

The proposed project does not involve a riverine flood plain; however, the
coastal area is subject to tsunami inundation hazards.

3. Areas of Controversy. None.

4. Unresolved Issues. None.

5. Relationship to Environmental Requirements. An outline of the relation-

ship of the alternative plans to anvironmental laws and regulations affecting

the study are presented in Table I-1.
NEED FOR AND OBJECTIVES OF THE ACTION

6. Study Authority. Post-authorization studies for navigation improvements

to Kikiaola Harbor are authorized under Section 101 of the River and Harbor Act
of 1968. The purpose of the studies is to recommend a harbor improvement plan
which will signifiantly reduce surge and wave action within the basin and
entrance channel, increase the usable harbor area, and provide safe navigation
conditions for the larger craft using this facility.

7. Public Concerns. The major concern of boaters using Kikiaola Harbor is the
hazardous conditions at the harbor entrance during periods of south swell.
when the south swell is running, ysually during the summer, surf up to 15 feet
breaks approximaely 1,000 yards off the harbor entrance where the bottom rises
from 70-80 feet to about 15 feet. The swell then reforms and breaks again
right at the channel entrance. Boats trying to leave the harbor under these
conditions ‘must make a “running start." If timing isn't right and the outer
break begins breaking, boats are forced to turn around and return to the
protection of the harbor. Only faster boats with speeds greater than 18-20
knots can attempt exiting the harbor when the south swell is up. For larger,
slower boats the harbor is inaccessible during periods of moderate to high
south swell which occur with greatest frequency from approximately June to
August. This situation is aggravated by the summer Ahi run which usually
occurs during this period. Ffishing boat owners do not want to risk being
inadvertently harbor-bound due to surf any time during the Ahi run. Concern
was also expressed with respect to diversion of the existing drainage ditch

I-5
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from the harbor to a new location just west of the harbor. It was felt that
any degradation of receiving waters by this source should be confined to the
harbor rather than be diverted to adjacent nearshore waters.

8. Planning Objectives. Detailed assessment of problems and needs have
resulted in specific goals which, if achieved, would satisfy the planning
objective. These specific goals are:

a. To reduce navigation hazard in the entrance channel;

b. To provide adequate and protected berthing area; and

C. To minimize shoaling in the entrance channel and in the harbor basin.
ALTERNATIVES CONSIDERED

9. Plans Eliminated From Further Study. The authorized plan as shown in
the project document was used as a basis for development of the four
alternative plans presented in the report. Changes in the authorized plan
as a result of post-authorization studies include engineering, environmental
and economic aspects of the project, and are discussed in Section F of the
main report. :

10. Without Conditions. Without Federal implementation of authorized
improvements at Kikiaola Harbor will remain undeveloped with 1ittle or no
Change from existing conditions. Boaters and fishermen will continue to
experience breaking wave condition and shallow depths at the entrance chan-
nel. Lack of a safe entrance channel and adequate protective structures will
limit the State of Hawaii from developing Kikiaola into a fully operable boat
harbor. Any increase in recreational and commercial fishing opportunities,
and resulting local expenditures, will largely be restricted to local boaters
from the Waimea-Kekaha region.

11. Plans Considered in Detail. Detailed treatment of alternative plans is
provided in Section D of the report and Appendix B, Design Analysis.

12. Comparative Impacts of Alternatives. Comparative effects of the
alternative harbor pTans on the environment are provided in Table I-2.
Additional comparison of alternative plans are contained in the Summary
Compar;son of Alternative Plans and System of Accounts (Table 5 of the main
report).

AFFECTED ENVIRONMENT

13. Environmental Conditions. Kikiaola Harbor is Tocated on the southwest
coast of Kauai approximately half way between the towns of Kekaha and Waimea.
Kauai, the northernmost of the eight major Hawaiian Islands, is 103 statute
miles west and slightly north of Honolulu. The roughly circular island is
fourth largest in land area with 549 square miles. The broad coastal plain
on which Kikiaola is situated was formed by wave action along a prehistoric
shoreline which was higher and farther inland than it is today. This
emergent marine terrace was subsequently overlain with alluvial deposits from
upland erosion (ref 8). The climate of the Waimea-Kekaha region is charac-
terized by a two-season year (summer and winter) with mild and uniform
temperature ranging from a monthly mean of 700F in the winter to 780F in

the summer. The average annual rainfall of 22 inches per year at Kekaha is
the lowest on the island. Trade winds (NE) prevail 80 to 90 percent of the
time during the summer decreasing to about 60 to 70 percent during the

[-8
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winter. Land uses in the vicinity of Kikiaola Harbor are primarily agricul-
tural and urban. Sugarcane cultivation and some cattle grazing are the major
agricultural uses.

14, Significant Resources. Environmental investigations conducted at

Kikiaola Harbor by the U.S. Army Corps of Engineers and its contractors deter-
mined that no significant resources exist within or adjacent to the project
area and that no significant resources will be affected by the project. No
endangered species, including the Hawaiian hoary bat (Lasiurus cinereus
semotus) are known to reside in or use the Kikiaola project area (ref 10). The
project area is not located within any designated wildlife refuge, marine
sanctuary or natural reserve area. No significant recreational resources
including surfing sites, National Shoreline, Parks or Beaches are located in or
adjacent to the project area. There are no sites of national or state
historical significance within the limits of the harbor. Recreational,
natural, social and cultural resources are described in Appendices D and £ of
the main report.

15. Resources and Values Identified in Section 122 of Public Law 91-611. The
following resources and environmental values have been fully considered with
respect to possible adverse economic,social and environmental effects resulting
from implementation of the proposed project (Table D-5. Summary Comparison of
Alternative Plans and System of Accounts):

(a) Air, Noise and Water Pollution. Adverse impacts related to airynoise
and water would be temporary impacts during construction of harbor improve-
ments. Minimization of these impacts would be affected by employment of
construction methods that do not cause excessive or unnecessary turbidity,

dust, hydrocarbon emissions or noise.

(b) Man-made or natural resources, esthetic values, community cohesion

and availability of public facilities and services:

Destruction or disruption of.the'abpve resources as a result of project
implementation would be minimal and are not considered.significant.

(c) Employment effects and tax and property value:

Adverse employment effects and/or tax and property value losses would not
result from project implementation. .

(¢) Displacement of people, businesses and farms:

No injurious displacement of people businesses and farms would result from
project implementation.

ENVIRONMENTAL EFFECTS

16. Effects of the proposed harbor improvement project on the environment are
discussed in Section D of the main report and Table I-2 of the Environmental
Impact Statement. No significant resources exist within or immediately
adjacent to the project area. The project will not affect any significant
resources. '
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17. No significant adverse economic, social or environmental effects on
resources and values identified in Section 122 of PL 91-611 would result from
project implementation.

PUBLIC INVOLVEMENT

18. Public Involvement Program. Early planning coordination involved informal
discussions with members of participating government agencies and an initial
public meeting at which testimony was received on the Corps proposed harbor
improvement plan. A series of workshops were held to determine problems and
needs related to potential harbor improvements and obtain input on alternative
designs as they evolved during the course of the study. The final public
meeting was held on 26 June 1980 at which time the results of the Corps
investigations were presented for public review and comment. A Notice of
Intent to prepare a Draft EIS was published in the Federal Register on

5 Qctober 1979.

. 19. Required Coordination. Coordination was initiated with the U.S. Fish and
Wild1TTe Service (FW3), Office of Ecological Services at the inception of the

study to fuifill the requirements of the Fish and Wildlife Coordination Act.
A final 2(b) report has been submitted by FWS which describes fish and wild-
1ife resources in the project area, discusses potential project impacts and
recommends appropriate mitigation measures which are listed below and in
Appendix G. Endangered species coordination with the U.S. Fish and Wildiife
Service, Office of Endangered Species, has been completed.

20. Coordination with the State Historic Preservation Officer (SHPO) has been
initiated. A cultural reconnaissance survey has been conducted, and a Deter-
mination of Effect based on survey findings was forwarded to SHPO for his
review and concurrence. A letter of concurrence was received on

21 July 1980.

21. Measures Recommended by the USFWS to Minimize Project Impacts:

a. The use of existing upland spoil disposal and quarry sites is
encouraged. If new sites are selected, the Fish and Wildlife will be given
the opportunity to evaluate the environmental effects of these activities.

b. Field stone, if used, will be acquired from agricultural or cleared
tands and not from forested lands.

¢. Dredging will be performed during periods of low tide and low surf,
d. Silt curtains will be deployed as necessary to control turbidity.
e. No dredged material will be stockpiled in the marine environment.

f. On land, spoil disposal will be conducted behind maintained berms

above the influence of the tide. No spoil will be placed in any watercourse
or wetland. Only clean runoff water from the spoil disposal area will be

allowed to reenter any waterway.

g. A1l permanent spoil disposal areas will be stabilized with vegetative
cover or other suitable means to prevent erosion.

I-11
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h. Terrestrial vegetation at the project site will be restored and
erodible embankments will be stabilized immediately following construction.

i. The Fish and Wildlife Service will be notified of any change in
project design or construction methodology so that potential impacts can be
evaluated.

22. Statement of Recipients. A list of agencies receiving copies of the
draft report and environmental statement is provided in Appendix H, Public
Involvement, List of Reviewers and Recipients.

PUBLIC VIEWS AND RESPONSES

23. Public meetings, informal discussions with government agencies, and
workshops were conducted during the study to maintain coordination and obtain
views and input from federal and non-federal interests. Prior to the 26 June
1980 public meeting, the draft report was circulated to the federal, State and
County agencies for formal review and comments. Public views expressed at the
workshops and public meetings, correspondence received during report coordina-
tion, and pertinent Corps of Engineers responses are presented in Appendix H,
Public Involvement.

24, Views of Federal and Non-Federal Agencies. Comments on the proposed
navigation improvements were received from the Environmental Protection Agency;
the U.S. Coast Guard, Fourteenth District; the Advisory Council on Historic
Preservation; and the Department of Commerce, National Marine Fisheries
Service. Significant comments were not received regarding the proposed
improvements. The Environmental Protection Agency has stated a lack of
objections to the project and has rated the Environmental Impact Statement as
adequate. Comments were also received from State of Hawaii Departments of
Planning and Economic Development, Land and Natural Resources, Office of
Environmental Quality Control and the University of Hawaii Environmental
Center. Many of the comments concerned the general impacts of the project on
the existing physical and social environment. Letters of comments and
responses are included in Appendix H, Public Involvement, Pertinent
Correspondence.

25. Views of the General Public and Private Organizations. Public interest
: in the study and proposed harbor improvements has been favorable throughout
! the study period. This was evident from the public response at the workshops
: and meetings which are discussed in Appendix H, Public Involvement. The

overall public response has been favorable toward the project.
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APPENDIX A
BENEFIT ANALYSIS

GENERAL

1. Project benefits consist of navigation benefits to recreational boating,
charter fishing, and commercial fishing. There are also benefits due to the
employment of unemployed labor in project construction (EDA benefits).
Calculations use a discount rate of 7-1/8%, and a 50-year period of analysis,
assuming project construction is complete by 1985. Benefits are based on
August 1980 price levels.

METHOD OF ANALYSIS

2. Benefits for the four alternative harbor and navigation improvements are
based on the assumption that without the proposed harbor project, the moored
fleet at Kikiaola will remain at a zero level. The number and types of moored
craft in the harbor with improvements are based on the estimated demand for
mooring facilities, and the capacity afforded by the size of each alternative
harbor plan. There are also estimated benefits resulting from increased use
of harbor facilities by trailer-mounted craft. EDA benefit calculations
follow the U.S. Water Resources Council procedures.

BERTHING SPACE DEMAND

3. Requirements for berthing space are based on an assessment of population,
growth in vessel registration, and other factors. Table A-1 shows historical
and projected demand determinants for Kikiaola. -

4. Population. The Hawaii State Department of Planning and Economic
DeveTopment {DPED) is the source for historical and projected population for

Kauai (1979 figure is interpolated). The OBERS-E projections for the non-SMSA
partion of OBERS Economic Region 173 (Hawaii) would ordinarily be applicable
to the growth of Hawaii's islands other than Oahu. The OBERS projection, made
in 1972, forecasts a declining population for this part of the State. In view
of the rapid growth that these islands have experienced since 1972, and which
seem to have every reason for continuing growth, the OBERS-E projections are
not used in this anmalysis. The island projections for Kauai, based on DPED
County growth rate forecasts, follow from historical trends and econometric
projections for the State and its island components.

5. Registered Craft. The State Department of Transportation, Harbors
Dijvision, maintains records of small craft registrations by island. The
number of registered vessels per 1,000 population for Kauai has been
increasing rather steadily in recent years, growing from 18.2 in 1970 to 29.3
in 1978, representing an average growth of 6.1% per year. Plotting this ratio
indicates a general trend-of growth at a declining rate. A reasanable
extension of this trend indicates that the growth should reach a plateau of
about 50 registered vessels per 1,000 population by the year 2000. The
projection of the total number of registered vessels on Kauai is based on the
projections of population growth and vessel registration per 1,000 population
(see Table A-1).

A-1
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6. The State of Hawaii Department of Transportation also maintains records of
the number of craft moored at State harbors, as well as a registry of persons
applying for space to moor vessels, for each harbor. These records are only
for State harbors, which for Kauai means all harbors since there are no private
harbors on the island. The number of berthing space applications for Kauai's
harbors is a poor indication of demand. In recent years only a nandful of
applications have been on file. Of the four harbors on the island, only one
is fully developed witn slips (Port Allen), and it is filled to capacity. A
second narbor, Nawiliwili, presently has. 27. on the waiting list, due primarily
to the fact that the first development phase for berth construction is now in
progress. Harbor construction and development on Kauai has been of such a
small scale, and harbor berths are so few, that the overwhelming majority of
Kauai's boaters have been oriented to trailer-mounted vessels over the years.
The demand for harbor space for wet storage is evident, however, in that the
Jow level of available storage is filled to capacity, and waiting lists exist

where there are prospects for new capacity. Waiting 1ists at other harbors
are unusually small. Tnere is little turnover, and Kauai's boaters are

accustomed to trailering, despite the problems associated with trailering the
larger vessels required for poating in the island's rough waters.

7. Most of the applicants on State harbor waiting lists are waiting for a
space before they buy a boat, due to the general statewide shortage of harbor
space. Besides the fact that State harbors are full, private facilities
tnroughout the islands are also at capacity.

8. Although Kauai represents an exception, current waiting 1ists throughout
the State represent a measure of effective demand for harbor mooring space.
While waiting lists for Kauai's harbors are small, estimates of Kauai's demand
for berthing space are based on the trend in waiting 1ist applications
throughout the State, as they relate to the total number of registered vessels
(see Table A-1). C i

9. The information in Table A-1 shows that the ratio of harbor space
applications to registered vessels steadily increased through 1978, with a
significant drop in 1979. This was due to the imposition of a waiting list
fee, which discourages multiple applications. Freezing the ratio at its
current level of 12 percent yields ‘a conservative projection of the demand for
harbor space. That is, the projection of effective demand for berthing space
on Kauai = (.12) x (projected vessel registration). This is shown as the last

column in Table A-1.

10. The portion of Kauai narbor space demand allotted to Kikiaola is derived
in Table A-2. Allocation of demand to Kikiacla is pased on population
distribution, weighted by distance from the narbor. For example, in 1985,
projected berthing space demand (in excess of existing facilities) is 190.
41.8¢ of this demand, or 79, could be met by an improved Kikiaola facility.
This figure is based on the assumption that Kauai berthing space demand is
regionally distributed in direct proportion to population distribution. Also,
of this demand, none in’'Region I, 10% in Region 1I, 50% in Region III, and all
in Regions IV and V will be met by an improved Kikiaola facility. This
weignted average (41.8% in 1985) is calculated in Table A-2 for each of the
projection years shown to get the projected berthing space demand at
Kikiaola. The regions referred to in the table are shown on Plate A-1.

A-3
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TABLE A-2., BERTHING SPACE DEMAND IN KAUAI

Kauai
Regionl/ 1985 1990 1995 2000
I % of Population 4.5 5 5.5 6
% Share of Demand2/ 0 0 0 0
II % of Population 48.0 48.0 48.0 48.0
% Share of Demand 10 10 10 10
Il % of Population 23.0 23.0 23.5 24 .0
% Share of Demand 50 50 50 50
IV % of Population 11.5 10 9 8
% Share of Demand 100 100 100 100
v % of Population 14 14 14 14
% Share of Demand 100 100 100 100
% Share of Kauai Demand3/ 41.8 40,3 39.6 38.8
Kauai Demand%/ 190 245 306 362
Kikiaola Demand 79 99 121 140

1/ Regions and population shares are from Hawaii Water Resources Regional
Study, 1975 (see Plate A-1).

2/ Regions and V are in southern Kauai, where the project site is.
Region III is in southeast Kauai, Region II is in eastern Kauai,
and Region 1 is northern Kauai, the other side of the island (see
Plate A-1).

3/ Sum of (population share) x {demand share) for each region.

4/ From Table A-1.

RECREATIONAL AND COMMERCIAL NAVIGATION BENEFITS

11. Distribution of Moored Vessel Types. Since there are presently no
vessels moored in the harbor, this distribution is expected to be similar to
that for Port Allen Boat Harbor, also on southern Kauai. Information on
average value of vessels and net returns to charter and full-time commercial
fishing operations was taken from a survey of boat owners on Maui and Hawaii.
The future distribution in the harbor will most likely be similar to the
current distribution of effective demand, at least for the early years of
project 1ife. The distribution of types and values of vessels is probably a
conservative estimate for the rest of the project 1ife since there is a
continuing statewide trend for an upgrading of the fleet to more expensive

craft.

12. Trailer-Mounted Vessels. Information on present use of the site
indicates that there are currently about 100 trailer-mounted vessels using the
ramp at the project location. Survey information from Maui has revealed that
the average number of trips per year for moored recreation craft is about the
same as for trailer-mounted craft. Because of this similarity in number of
uses per craft per year, the 100 trailer craft are considered in this analysis
as full time equivalent vessels.

A-4




13. Transient Vessels. Kauai is a popular destination for interisland
recreational boat cruising. Kikiaola would sérve as an ideal rest stop for
people taking their boats for a cruise along the island's West, or Napali
Coast. This area, with its steep cliffs, lush vegetation, and beautiful
beaches, is inaccessible by car and is essentially an uninhabited wilderness.
Aside from hiking, boating is the only way to visit this part of Hawaiji. A
nominal estimate of two equivalent transient craft is used in the benefit
analysis to approximate this part of the fleet using Kikiaola. The value of
transient craft expected to use the transient slips is a weighted average of
the values of vessels large enough to negotiate.the seas between the islands.

14, Tables A-3 through A-5 show the calculation of navigation benefits for
recreational and commercial boating for the four plans. Since benefits are
related to harbor capacity, Plans 1 and 4 nave the same level of benefits
since they have the same harbor capacities. Net returns to commercial fishing
and charter fishing operations are based on survey information. The net
annual returns to moored recreational vessels is shown in the table as a
percentage of investment, expressed as average depreciated value per vessel.
Trailer-mounted vessel owners have complained that conditions in the entrance
channel significantly detract from full utilization of this launching location
a large percentage of the time. . During the summer when southerly swell
conditions tend to prevail, it is difficult to enter or leave the launch area
under existing conditions. With the harbor improvements, this situation is
expected to be resolved. This difference between with- and without-project
conditions is reflected in the percentage of ideal net return (70%) shown in
Table A-3 for trailer-mounted vessels, without harbor improvements. While
most of the trailer-mounted vessels are used for fishing on a part-time basis,
data collected on catch, value of catch, expenses, and number of trips per
year indicate an economic net loss for these operators when viewed as
Commercial fishermen. Because they are probably deriving rewards from the
lifestyle to continue these operations, trailer vessels are treated as
recreation craft for purposes of benefit analysis.

15. Damage Prevention Benefits. Without the project, only trailer-mounted
vessels will use the harbor site. Most of the boaters know when conditions
are dangerous and avoid damages by not going out during dangerous conditions.
There are no official records of damages, accidents, or personal injuries for
this location. But it is very likely that over the 50-year period of analysis
without a project, there will be at least some incidents which will result in
damage or injury which would be prevented by any of the proposed harbor
improvement plans. While thig indicates that damage prevention benefits will
probably result from a harbor improvement project at the Kikiaola site, they
are not included on this report, due to the lack of any firm information at
this time, .

LAND ENHANCEMENT AND EDA BENEFITS

16. Land Enhancement. No fast Tands will be created with the dredged
material. Therefore, no land enhancement benefits are computed.

17. EDA Benefits. EDA benefits are calculated in accordance with Part IX,
U.S. Water Resources Council final rule, 14 December 1979. Kauai has been an
area of prolonged and substantial unemployment. The proposed construction

A-5
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would have Jabor costs of 17.6% of total construction cost. The construction

work force has been calculated to be about 50% skilled and 50% unskilled

workers. Their wages were multiplied by .30 and .47, respectively, to compute

the NED portion of the wages (Case 1). The number of insured unemployed
construction industry workers averaged 120 per month on Kauai for 1979. The
plan employing the largest amount of workers, Plan 4, will employ 9 skilled
and 9 unskilled workers previously unemployed. Their respective wages would
tog?l $231,000 and $201,000. EDA benefits for the 4 plans are calculated in
Table A-6.

TABLE A-6. EDA BENEFIT (1000'S)

Wages Paid to Local Laborl/ EDAZ/
Plan Construction Cost Ski1lled uUnskilled Ofther Benefit
1 $2,078 $195 $170 -- $10.2
2 2,196 206 180 - 10.8
3 2,290 215 188 -- 1.3 .
4 2,453 231 200 -- 12.1

1/ Skilled = 9.4% of construction cost; unskilled = 8.2% of cpnstruction‘cost;

data on other wages not available.

2/ Benefit = annual equivalent of (.3) x (skilled wages) + (.47) x {unskilled
wages) + (.35) x (other wages), at 7-1/8%, 50-year period of Analysis,
per Case 1, NED Employment Benefits, U.S. Water Resources Council.

SUMMARY AND ALLOCATION OF BENEFITS
18. The average annual benefits anticipated for the four proposed plahs are

summarized in Table A-7. The benefits are allocated to the categories of
general and local, for cost sharing purposes. .
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APPENDIX B

DESIGN ANALYSIS

WAVE EXPOSURE AND REFRACTION ANALYSIS

1. Kikiaola Harbor 15 exposed to deep water waves approaching from S 46°
€ clockwise to N 820 y (Plate B- Y. The harbor is directh exposed to wave
attack from the south and indirectly exposed from the north. The jndirect
exposure fTom the north can produce large waves as 2 result of north pacific
gtorm waves. However, these waves refract around the western tip of Kaual
before reaching the project area. The wave attack from the south is more
likely to produce maximum wave conditions. A detailed computer-aided refrac-
tion analysis was performed for wave attacks from the southern exposure
tegime. Results of the refraction analysis were used to locate wave energy
convergence zones near the harbor and determine critical wave crest alignment
at the proposed entrance channel. critical wave crest alignment is used in

wave diffraction analaysis discussed later.

2. gxamination of the southern exposure regime indicated 3 range of
possible deep water wave attacks from S 230 g to due south., Wave refraction
analyses Were performed for waves approaching from S 239 E, S 11.5° E, .and
due south with periods ranging from 8 to 16 seconds. A computer -program from
the U.S. Army gngineer waterways gxperiment gtation was employed in a two-step i
analysis to perform these refraction diagrams. Step one of the analysis :
carried wave Tays from deep water to a depth of 70 feet. Step two carried

wave Tays from & depth of 70 feet to tne arbor area.

. results of step one jndicated that deepwater waves approaching from i
5230€, S 11.5%€, and due south could affect Kikiaola Harbor. Waves from
due south, however, appear to he most 1ikely to cause critical wave attacks : !

pecause of higher refraction coefficients. Tahle B-1 shows average refraction :
coefficients and approach directions for the various wave periods. :

B-1
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TABLE B-1l. WAVE REFRACTION DATA

AVERAGE WAVE APPROACH
DEEPWATER WAVE PERICD REFRACT ION AT -6
WAVE APPROACH _ (SECONDS) COEFFICIENT CONTOUR
S230E 8 0.98 1600
10 0.99 1590
12 0.97 160°
14 0.98 1590
16 0.93 1600
S 11.50 g 8 0.99 1700
10 0.97 1690
12 0.97 1709
14 0.95 1690
16 0.90 1660
Due South 8 0.99 1770
10 0.97 1769
12 1.00 1779
14 0.98 1740
16 0.99 1779

4, Wave rays with the highest refraction coefficients and directions
likely to affect the harhor were transferred to a larger grid scale for step
two analysis. To insure adequate coverage and account for possible dis-
crepancies, each transferred ray was replaced by 3 sets of 7 to 10 rays
each. Approach directions for the 3 sets were based on the direction of the
ray from step one. Directions of the 3 sets were 2 degrees apart with the
center direction being that of the transferred ray.

5. Results of the refraction analysis indicate that large southern swell
waves, especially those approaching from due south with 12-second periods,

are the critical waves affecting the harbor. The refraction diagram, Plate
B-2, shows that the proposed entrance channel is located in an area of wave

divergence and for. this teason it is situated in the most desirable location.

WAVE DIFFRACTION ANALYSIS

6. A theoretical wave diffraction analyses, Plates B-3 to B-6, were
conducted for the four plans. Incident wave direction was determined from
the refraction analysis described previously. Angle of approach at the
entrance channel mouth was determined to be from S 39 E. Diffraction
analyses were performed in accordance with procedures, techniques, and
diagrams described in the CERC Shore Protection Manual (SPM).

e i e i



e ; {
BE . L ¥ ¢
.." Eﬂ%{:uﬁ DRAINA ._\i, ..:;_. .& 1

Tor of nanx\ ‘@5 o & :
- 5 AN 2) — .
o1, '“, -_L v’;_-':“)" % " y '
:%
-2 ;
H
» !
¢ WOODEN PIER 1
!
INNER STUB !
BREAKWATER !
|
H
]
§
{
|
|
|
|
|
!
!
]
1
!
!
A
/ / J
. !

/
f KIKIAOLA HARBOR !
i : i
m ISLAND OF KAUAIL, HAWANL - :
I. OEEPWATER WAVES ARE APPROACHING FROM { !
DUE SOUTH. REFRACTION DIAGRAM —
2. PERIOD IS i2 SECONDS Soane eemL :
. ' o'’ o & 00 U.S. ARMY ENGINEER DISTRICT ;
HONOLULU !
PLATE B- 2

s T PO F g
el dicnind



M AR FaTe T D A e

M

2
o

NOTES:

A

STING
OODEN PI

ER STUB
EAKWATER] %,

/ .
3= EXISTING * CONCREYE RAMP

\

|. WAVE HEIGHT AT THE CHANNEL MOUTH IS 9.8 FEET.

2. PERIOD 1S 12 SECONDS.

SRAPHIC  BCALE
no'ss’ © ' 100’

4y

KIKIACLA HARBOR
ISLAND OF KAUAI, HAWAN
PLAN |
DIFFRACTION DIAGRAM

U.S. ARMY ENGINEER DISTRICT
HONOLULUY

LTI W R IR
E‘ffa"»‘-"-h"""""""““ kol enl

T T T T PV

PLATE B-3



EXISTING DRAINAGE ol $ .
¢ OITCH \‘,\--'..;- 34
TOP OF BANK ?;1.. . it
5 4

ST KIKIAOLA HARBOR LiMIT
~ K
Y -
i ~
;

cra cersIg .
w2 v
O~ P W e / \
: oY (TN j-EXSTING™ CONCRETE
] E g

e T e ——
b

ER STUB
EAKWATER

WEST BREAKWATER

~ [=]
e
-3 .
. y
NOTES:
. WAVE HEIGHT AT THE CHANNEL MOUTH IS 9.8 FEET. 5 pr=
KIKIAOLA HARBO
2. PERIOD 1S 12 SECONDS. \SLAND OF KAUAL, HAWAIL
PLAN 2
I DIFFRACTION DIAGRAM
wes'a  sd 190" U.5. ARMY ENGINEER DISTRICT
[ e et —— | HONGLULU

PLATE 8- 4

A

A, . . e s . . S

J P



C N weer e -

Ryt oty BLLN - YT TY

O

T i

HILVMNVYIHG L1S3m

2
a

NOTES:

L]

|. WAVE HEIGHT AT THE CHANNEL MOUTH IS 9.8 FEET.

2. PERIOD (S {2 SECONOS,

ARAPMIC SCALE

w'o

KIKIAQLA HARBOR
ISLAND OF KAUAI,HAWAIL
PLAN 3
DIFFRACTION DIAGRAM

U.S. ARMY ENGINEER DISTRICT
HONOLULU

PLATE B-5



-,‘
.
L

2o
EXISTING DRAINAGE P
DITCH TN

XL / e
\\"-.,,.. ',r 1 EXISTING ™ CON
: o o J] A

ToP oF Fridt
unx\ Y ‘3{' i
el .l"‘ N t . OA:-".::”
\ """" ] '*""iu{, Sl KIKIAGLA HARBOR LIMIT

#1 ' il om PIE
‘-’i’ / H

o /i 5 GNNER sTuB
3 g y )/ BREAKWATER/ 4
% P -
b ':ll

9, ;

2° ::

ars]

or-

CRETE RAMP

™.

. =8 -
‘>
NOTES:
i. WAVE HEIGMT AT TME CHANNEL MOUTH IS 9.8 FEET,
2, PERIOD IS 12 SECONDS.
SRAmIC scaLE
W a'o L us
s = =]

DIFFRACTION DIAGRAM

KIKIAGLA HARBOR
ISLAND OF KAUAL, KAWALI

PLAN . 4

- ARMY ENGINEER DISTRICT
HONQLULY

PLATE B-¢

i B A, o

- | SR SR,

e M . e e . rme, . _ et

e __‘.-_--—-____,.._-—.--__A



7. The theoretical wave incident to the breakwater opening at the channel
mouth is assumed to be a broken wave of 9.8 feet, based on an average depth
of 12.5 feet and slope of m = 0.0. A breakwater opening, leading into the
harbor basin,produces a secondary diffraction effect. Derivation of wave
height at the channel mouth is further discussed under "Design Wave Height,"
Eara raph 13, Lines of equal diffraction coefficient are plotted and

abeled on diffraction diagrams. wave height at any point within the
entrance channel is determined by multiplying the diffraction coefficient by
the incident wave height. Wave height in the harhor basin area is computed
by multiplying the incident wave height, Hh, by the diffraction
coefficient, K, in the entrance channel and the diffraction coefficient, K,
in the harbor basin (Hp x K = Channel X K = Basin).

STILLWATER LEVEL

8. The stillwater level (SWL) is defined as the level of water ahave the
elevation datum plane when no waves are present. Components of the SWL are
astronomical tide level (Sz), wave setup (Sy), atmospheric pressure

induced level (Sp), and storm surge (Sg). Stillwater level components

are calculated as follows:

a. Astronomical tide level, S;: Maximum astronomical tide expected
is estimated to be about 0.4 foot above the mean higher high water level of
1.6 feet, discussed in Section B of the main report. Total astronomical
tide level is 1.6' + 0.4' = 2.0 feet.

b. Wave setup, Sy: Wave setup is estimated from calculated
theoretical values being that the location of the primary protective
structure is not in the area of maximum wave setup. For engineering
calculations, a value of 0.5 foot is used for S.

C. Atmospheric pressure induced level, Sp: The following storm
parameters were used in calculating Sp: A l-inch central pressure drop of
mercury (Hg), a 20-mile radius of maximum wind, and a distance of 35 miles
?0 Ehe storm center. The resulting water level rise is calculated to be 0.5

oot.

d. Storm surge, Sg: Storm surge is estimated rather than
calculated because of di?ficulty in assessing values for complex
hydrographic conditions. The estimated storm surge of 0.5 foot is used.

Therefore,

SWL = S3 + Sy + Sp + Sg
2.0" + 0.5' + 0.5' + 0.5
3.5 feet

CHANNELS AND TURNING BASIN DESIGN

9. Design Vessel. The entrance channel, turning basin, and access

channel are designed to provide safe navigation for vessels up to lengths of
45 feet, l4-foot beam, and 5-foot draft. These dimensions are character-
istic of fishing boats which are the largest vessel anticipated to use the
harbor. :




10.  Entrance Channel Design. The minimum width and depth of the entrance
channel were computed as follows:

Minimum Width = 5 x Design vessel Beam x 1.5 to allow
for navigation through waves

=5 x 14" x 1.5
= 105 feet
Depth:
Draft wee—-. ————— 5 feet
Bottom Clearance and Squat ————--- 2 feet
Wave AllowanCe ———ee—ecommem e 4 feet
Minimum Tide Below MLLW —~———omeee 1 foot
Total Channel Depth 12 feet

Although the minimum entrance channel width is 105 feet, a flared entrance
channel width of 205 feet at the seaward end is provided. A flared entrance
channel will dissipate wave energy and cause less wave disturbance at the
channel mouth,

1l.  Turning Basin Design. The length, width, and depth of the turning
basin were computed as follows:

2.5 x Design Vessel Length

2.5 x 45 feet
112.5 feet

Use: 115 feet

Minimum Length and width

Depth:
Plan 2
Draft - - - - 5 feet
Bottom Clearance and Squat ——me———- 2 feet
Wave Allowance —-. - 2 feet
Minimum Tide Below MLLW ——ee—ee—eee 1 foot
Total Basin Depth 10 feet

12, Access channel Design. The width and depth of the access channel were
computed as follows:

Minimum width 2 X Design Vessel Beam

- 5 x 14 feet
= 70 feet
Depth:
Draft ——meemmeeee —— -~= 5 feet
Bottom Clearance and Squat ——eee—- 1 foot
Wave Allowance - 1 foot
Minimum Tide Below MLLW ——cocmmee-m 1 foot
Total Access Channel Depth 8 feet
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DESIGN WAVE HEIGHT

13. Breakwater design is based on depth-controlled breaking wave criteria
which determines the maximum wave height to which the structure might be
subjected. The design wave height is hased on depth at the structure toe,
wave period, and slope (m) seaward of structure toe.

14.  Design wave heights computed for the east and west breakwater heads,
inner and outer east stub breakwaters, and used for the diffraction analyses
were based on average depth across the channel mouth,

Channel: 12 feet (depth) + 3.5 feet (SWL) = 15.5 feet
Adjacent Area: 6 feet (depth) + 3.5 feet (SWL) = 9.5 feet
Average Depth: 15.5 feet + 9.5 feet = 12.5 feet (dg)

Z

Therefore, for constant channel depth, m (slope) = 0.0
and from SPM, Figure 7-4,

H» (design wave height)
= 0.78,

dg (depth)

12.5 feet x D.78
9.8 feet

Design Wave Height

15.  The design wave height for the east breakwater trunk was computed on
depth at the structure toe, dg, of 7 feet, 12-second wave period, and
slope of m = 0.006. From SPM, Figure 7-4,

Hh (design wave height)
= 0.83,

ds (depth)
Design Wave Height

0 feet x 0.83
8

7.
5.8 feet

16.  Table B-2 shows the design wave heights obtained for the applicable
structures.
TABLE B-2. DESIGN WAVE HEIGHTS
Structure Design Wave Heights (Feet)

East and West Breakwater Heads
East Breakwater, Trunk
Inner and Quter East Stub Breakwaters

\O.Ul\D
oo

DESIGN FACTORS

17.  The Coastal Engineering Research Centet's Shore Protection Manual
(SPM) design formulas were used to determine the weight of the stones and
the thickness of the stone layers. Table B-3 shows the design factors used
in computing the armor layer design.

B-5
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18. East Breakwater Design. Armor stone size and armor layer thickness
for the east breakwater head section were computed as follows:

3
Armor stone size, w = "r Hb
Kp (5,-1)° Cot @

= (156)(9.8)3
(2.5)(2.44-1)3(2.0)
= 9,800 lhs
Range of armor stone size: .75W to 1.25W = 3.5 - 5.0 tons

- W )/3
Armor layer thlckness,two layers = nK, )
T

2)(1.15) (8500)
(2)( )(“Eﬁi

1/3

8.6 feet
4.3 feet

One layer

n

Armor stone size and armor layer thickness for the east breakwater trunk

section were computed in a similar way. Table B-4 shows the results of the -

computations,

TRBLE B-4. STONE WEIGHT AND LAYER THICKNESS FOR EAST BREAKWATER

ARMOR LAYER BEDDING LAYER
DESIGN DESIGN
STONE LAYER STONE LAYER
WEIGHT THICKNESS WEIGHT THICKNESS
STATION (tons) (feet) (pounds) (feet) .
2+50 to 8+20 1.0-2.0 3.1 Spalls to 100 2.5
(Trunk) (1 layer)
8+70 to 9485 3.5-5.0 4.3  Spalls to 200 2.5
(Head) (1 layer)

19.  Wave runup and resulting crest elevation for the trunk and head
sections of the east breakwater were based on CERC report number CETA 79-1,
"Wave Runup on Rough Slopes." The runup computations were based on a
12-second wave period, 3.5-foot stillwater level, and 1 vertical on 2
horizontal side slope for the head section and 1 vertical on 1.5 horizontal
side slope for the trunk section. The computed runup for the head section
was 9.8 feet and resulted in a crest elevation of 13,3 feet (9.8' + 3.5' SWL
= 13,3'). The computed runup for the trunk section was 7.3 feet and
resulted in a crest elevation of 10.8 feet (7.3' + 3.5' SWL = 10.8").

B-7



20. As discussed in paragraph 10, the flared entrance channel and flat

dredged side slope, 1V on 3H, will dissipate wave energy and reduce wave ~
height at the channel mouth. Therefore, allowing for minor overtopping v
during the most severe wave conditions, crest elevation for the head section

was set at +12 feet MLLW. The crest elevation for the trunk section was set

at +11.0 feet MLLW.

21. West Breakwater Head Design. Dredging the entrance channel will alter
existing conditions and require at the existing breakwater be modified to
withstand bigger waves. Computations for atmor stone size and armor layer
thickness are the same as the east breakwater head section. Table B-3 shows
the results of the computations.

TABLE B-5. STONE WEIGHT AND LAYER THICKNESS
FOR WEST BREAKWATER HEAD

ARMOR LAYER UNDERLAYER BEDDING LAYER
DESIGN DESIGN DESIGN
STONE LAYER STONE LAYER STONE LAYER
WEIGHT THICKNESS WEIGHT  THICKNESS WEIGHT  THICKNESS
STATION (ton) (feet) (pounds) (feet) (pounds) (feet)

3,80 to 6+00 3.5-5.0 8.6 (2 layers) 500-1,500 4,3 Spalls to 200 2.5
4.3 (1 layer)

22. Crest elevation was set at the existing elevation of +8 feet MLLW.
overtopping of the structure will occur during storm wave conditions.

23. Tnner and Outer East Stub Breakwaters Design. Computations for armor
stone size and armor layer thickness are similar to the east breakwater head
section. Table B-6 shows the results of the computation. '

TABLE B-6. STONE WEIGHT AND LAYER THICKNESS
FOR INNER AND QUTER EAST STUB BREAKWATERS

ARMOR LAYER _ UNDERLAYER BEDDING LAYER
DESIGN DESIGN . DESIGN -
STONE LAYER STONE LAYER STONE LAYER . .
WEIGHT THICKNESS WEIGHT _THICKNESS WEIGHT  THICKNESS
STATION (ton) (feet) (pounds) (feet)  (pounds) (feet)
Inner: ‘ '
Plans 1, 2
and 4 - , - o
9+85 to 10+70 3.5-5.0 8.6 500-1,500 4,3 Spalls to 2007 2.5
Plan 3 : . '
9485 to 11+80 3.5-5.0 8.6 500-1,500 4.3 Spalls to 200 2.5
Quter:
0+00 to 1+40 3.5-5.0 B.6 500-1,500 4.3 Spalls to 200 2.5 .
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24.  Computed wave runup results for the two stub breakwaters is similar to
the east breakwater head. The incident wave approaches the two stub break-
waters at an angle of 90 degrees, angle between wave crest and breakwater.
The striking wave runs along the structure, increasing the effective surface
area available for wave energy dissipation and decreasing the wave runup.
Although the wave runup was computed to be 9.8 feet, with a crest elevation
of 13.3 feet, crest elevations for the two stub breakwaters were set at +12
feet MLLW, allowing for minor overtopping.

SEDIMENT STUDY

25. The ocean bottom off Kikiaola Harbor consists of sand channels and
deposits, interspersed with coral reef segments. The offshore sand deposit
is located approximately 200 feet from the tip of the outer east stub break-
water. An engineering investigation was conducted to measure alongshore
sediment transport. Sediment traps were emplaced offshore from the harbor
area (Plate B-7). One set of traps, trap set 1, was emplaced in the sand
deposit just seaward of the proposed entrance channel alignment.

26. Each trap set consisted of two traps running parallel to the coast, one
facing east and the other facing west. The trap set would therefore catch
littoral drift moving in either direction and the absolute sum of measure-
ments would total gross alongshore transport. It should be noted that gross
alongshore transport is different from net alongshore transport. Net along-
shore transport is the difference between east and west littoral drifts.

27. Study results showed that sand filled sediment traps to normal capacity
each time they were emplaced. Study results also showed great movement of
sediments in the sand deposit area. This was determined by measurement of
gross alongshore transport taken during the two-hour trap emplacement. A
gross transport rate of 0.357 cubic yard per day per foot of width was
measured. Assuming that gross alongshore transport is approximately the
same throughout the surf zone, but Timited primarily to the 400 feet wide
sand deposit area in the channel vicinity, the yearly gross transport (in
both directions) would be 52,000 cubic yards. This estimate is based on a
very brief (2-hour) measurement,

28. During the course of the investigation, sediment traps were not set
shoreward of the sand deposit, as breaking waves prevented boat and divers
from operating in the area. However, two sediment traps, trap set 3 were
placed at the seaward end of the harbor entrance to estimate the rate of
sediment transport into the harbor. The measured transport rate was 0.0026
cubic yard per foot width per day. For the 200-foot wide opening, the
yearly transport would be approximately 190 cubic yards per year.

29. Based on the sediment study results, which indicated that there is a
highly active littora) movement zone offshore of the harbor, it is estimated
that approximately 13,000 cubic yards of material would be dredged every 5
years. High maintenance dredging requirements were based on removing 4 feet
of shoaled material in the entrance channel (seaward end to channel mouth),
2 feet in the inner channel and 1 foot in the access channel.
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CURRENTS

30. Measurements taken during the sediment study indicate that the surface
currents in the vicinity of Kikiaola Harbor are predominantly wind driven.
Surface drogues released near the harbor entrance moved in response to the
prevailing wind. Turbid water from the harbor or from dredging operations can
be expected to move approximately downwind., Due to the reflection of the
tradewinds around the island, the downwind direction during tradewind condi-
tions would be predominantly alongshore. puring Kona winds, the downwind

direction would be predominantly onshore.
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APPENDIX C
GEOLOGY, FOUNDATIONS AND MATERIALS

REGIONAL GEOLOGY

1. Kauai consists of a single, large, shield volcano built from the sea
floor by many thousands of thin flows of lava basalt (Reference 5). Toward
the end of growth of the shield about five million years ago (Reference 9)
the volcano summit collapsed to form a broad, well-defined central depression
(caldera). The town of Lihue is located on the southeast edge of this huge
depression. The high mountains Kawaikini and Waialeale on the west side are
erosional remnants of the crater rim of the original shield volcano. The
huge depression was bordered by less depressed fault blocks, some of which
merged imperceptibly with the outer slopes of the volcano. Volcanic
activity about one million years ago gradually filled the depression burying
piles and ridges of talus along the foot of the boundary cliffs.

SITE GEOLOGY

2. The light-draft vessel harbor at Kikiaola is located on a uniformly
straight, low and wide beach that extends for 2.7 miles from Waimea River,
to the west, to Oomano Point at Kekaha. The land away from the harbor is a
flat, alluvial terrace (or platform), 10 to 15 feet in elevation above sea
level, one mile in width and underlain by both alluvial and marine sediments.
On the outer or seaward edge of the terrace there is a low beach with
calcareous sand dune ridges. At the inner edge, the spurs of lava flows
(Waimea Canyon Volcanic Series) are truncated by an ancient sea cliff. The
sea covered the terrace in ancient times and deposited a series of
calcareous sandstone and sandy limestone benches and reefs. The rock
benches and reefs have been removed by erosion (at least down to -12 feet
MLLW) over most of the harbor. Remnants of the ancient reefs were found in
previous borings and seen in a drainage ditch that empties into the harbor
just west of the center groin structure. The composition and gradation of
the calcareous sandstone in the ditch is similar to the material found in
the black beach sand today, showing that erosional and depositional
processes have been the same along this part of the coast for several
hundred thousands of years. The sandstone is tightly cemented and requires
a jackhammer and considerable effort to excavate. The beach along this
section of the Kauai coast is sand, consisting of 60 to 75 percent fine
grained pieces of basalt and olivine, and 25 to 40 percent of calcareous
skeletal material from shallow water marine plants and animals. Black
colored basalt pieces predominate and when wet the sand has a uniform, black
appearance, When dry it is black with white specks much 1ike sait and
pepper. The material ranges in average size from medium grained sand

(1 millimeter) to silt (0.03 millimeter). The detrital basalt sand comes
from the Waimea River and mixes with small pieces of limestone rock from
coral reef deposits found southeast of the Waimea River and 2,000 feet
northwest of Qomano Point, opposite the cemetery at Kekaha. All grains
coarser than silt are subrounded to rounded reflecting the ease with which
basalt and coral limestone abrade in the surf zone. There is a strong
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westward current flowing nearshore that moves the sand along the beach (and
in shallow water) so that there is a gradual decrease westward in the
percentage of basalt components and an increase in calcareous grains. No
appreciable change or variation in size of sand grains was noticed in the
14,000 feet of beach.

SEISMICITY

3. The record of earthquake activity in the Hawaiian Islands indicates much
variation in frequency and intensity from location to location. The greatest
seismic activity has been observed on the Island of Hawaii which is subjected
to frequent and occasionally severe earthquakes. The other major islands
experience earthquakes less frequently and generally of lower intensity than
the Island of Hawaii.

4. The earthquakes that are frequent on the Island of Hawaii are for the
most part related to the volcanic activity. Several severe earthquakes have
been recorded and indeed have caused extensive damage and loss of life both
from collapse of structures and from tsunamis.

5. In recent years, attention has been given to the seismic events generated
hy tectonic activity along the Molokai Fracture Zone. The zone of faults
lies roughly east-west and transects the chain of principal islands about
midway (in the area of Molokai}. Actually, a fracture zone consisting of a
multitude of faults extends from north of Kauai to south of the Island of
Hawaii. These faults run in various directions but generally trend
east-west.

6. The possibility of destructive earthquakes originating in this fracture
zone lends credibility to the upgrading of Kauai from a Zone 0 to a higher
classification. An examination of the seismic history of Kauai indicates
that the possibility of earthquake damage should be considered, The April 2,
1868 earthquake, centered south of the Island of Hawaii, was probably the
most severe recorded in the islands and has been estimated at 7 to 8 on the
Modified Mercalli Scale. This event was felt in Kauai, however, no
structural damage was reported.

7. The earthquake occurring on February 19, 1871 was a strong event and was
associated with tectonic movements in the fault zones between QOahu and the
Island of Hawaii. This event caused severe damage to Maui and Molokai,
which were located near the epicenter. This earthquake was felt in Kauai
and the movement lasted thirty to forty seconds. Serious damage was not
reported.

8. A report published by the Hawaii Institute of Geophysics (Reference 3)
contains recommendations for upgrading Kauai from Zone 0 to at least Zone 1.
This recommendation is based on historical data for numerous earthquakes in
the islands and an evaluation of the possibility of severe earthquake occur-
rence in the Molokai Fracture Zone.

9. Government design manual TM S-809-10 dated April 1973 shows Kauai located
in seismic probability Zone 0. In view of the low probability of loss of
life, seismic considerations are not applicable for stability analyses of
channel excavation and breakwater structures.

c-2



SUBSURFACE INVESTIGATIONS

10. Eleven borings (B-1 to B-11) were made by the Government in March 1965
in connection with an earlier study on Kikiaola Harbor. Supplemental
subsurface investigations (B-12 to B-21) were performed during May-June 1980
to confirm preliminary design assumptions in terms of stable cut and fill
slopes, potential for settlement and the level of effort required in excavat-
ing the entrance channel, turning basin and access channel. Location of
explorations are shown on Figure 12 of the main report. Logs of explora-
tions are shown on Plates C-1 and C-2.

LABORATORY TESTING

11. Routine laboratory tests were performed on samples obtained from the
subsurface investigtions to determine characteristics of the in-situ
materials and develop soil parameters for design. Results of laboratory
tests are shown in Table C-1.

SUBSURFACE CONDITIONS

12. A black colored basalt-coral beach sand averaging between 2 and 8 feet
in thickness is found in the existing harbor. Red terrestrial silt and clay,
washed in by the drainage ditches, overlies the sand in about half the harbor
area nearest the beach, The silt and clay measures ) to 3 feet in thickness,
At elevations between 9 and 13 feet below mean lower low water level there is
a layer of reef rock 0.3 to 8.5 feet thick, which may be the ancient fringing
reef surface formed before deposition of the basalt-coral sands. The sub-
grade for the breakwater modifications consists mainly of sand-silt mixtures
and some terrestrial silt.

DESIGN CONSIDERATIONS

13. Dredgeability. The material to be excavated consists mainly of basalt-
coral beach sand and terrestrial silt and clay. Reef rock will be
encountered within the lower limits of the excavations. Removal of. approxi-
mately 28,400 to 34,800 cubic yards of material is required for the
construction of the harbor. With the exception of reef rock and the loose
and saturated terrestrial silt and clay, the existing materials can be
readily removed with an ordinary clamshell dredge. A special “"water tight"
clamshell bucket will be required for removal of the terrestrial silt and
clay. Some drilling and blasting may be required for removal of reef rock.

14. Breakwater Toe Protection. The toe of the modified breakwater struc-
tures WilT be imbedded beTow the anticipated depth of scour. A 3-foot thick
bedding layer wil) be provided beneath and 5§ feet beyond the toe to serve as
a filter blanket to prevent foundation materials from migrating through the
armor layers and causing the breakwater to settle.

15. Excavation Slopes. Based on slope stability analyses assuming a very
loose siTty sand foundation, excavation slopes of 1V on 5H are stable for the
entrance channel, turning basin and access channel. To preclude slope
failures as a result of surcharge loads from adjacent breakwater structures,
a minimum berm width of 25 feet will be maintained between the top of excava-
tion and the toe of all breakwater structures.
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16. Breakweater Slopes: Slope stability analyses assuming a very loose
silty sand foundation were also performed for the head and trunk sections of
the east breakwater. Side slopes of 1V on 2H and 1V on 1.5H were found to be
stable for the head and trunk sections, respectively, Results of the above
stability analyses were used as a basis in selection of side siopes for the
remaining breakwater modifications.

CONSTRUCTION CONSIDERATIONS

17. Silt curtains or other barriers will be used to contain turbidity during
dredging of the entrance channel, turning basin and access channel. Disposal
of hydraulically-dredged excavated materials on land will require construc-
tion of a series of sediment basins to settle out suspended fines prior to
discharge of return water to the harbor.

18. An ordinary clamshell will not be efficient in removing the loose,
saturated clay-silt material within the harbor since the material will drain
out with the water as the clamshell is raised out of the water. A "water
tight? ?lamshell or suction dredge would be more efficient for removing this
material.

SOURCES OF CONSTRUCTION MATERIALS

19. Stones reclaimed from the existing breakwaters will be used in the
breakwater modifications to the greatest extent possible.

20. The balance of the stone required for the breakwater modifications could
be obtained from field stones Tocated on the lower slopes of the Waimea
Mountains, 2 to 3 miles northwest of the harbor near Kokee Road and the
Waiawa Reservoir. An abandoned quarry site is located just off Alae Road
above field No. 4. Drilling and blasting would be required to obtain armor
stone from the quarry. Field stones in practically unlimited quantity are
available in the cane fields in the Koloa area. ‘
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APPENDIX D
RECREATIONAL AND NATURAL RESOURCES

RECREATIONAL RESOURCE

1. Recreation. The Lucy Wrignt County Park, located at tne mouth of the
Waimea River, a 2.25-acre beach park with apbout 650 feet of beach-frontage
parking, picnicking, and restroom facilities within a pleasant tree-covered
setting. Within the park is a poulder upon which is affixed a plaque com-
memorating the landing of Captain Cook in 1778. The park is also a favorite
place from which tourists view the Russian Fort Elizabeth across the river.
Several parks are located in the Waimea-Kekaha region.

2. Across the Kaumualii Highway from Kekaha Beach is H.P. Faye Park and
swimming pool comprising a total of 18.22 acres. The park complex was
formerly named Kekaha Beach Park. The public recreational facilities there
are in heavy demand among the residents of Kekaha and serve as one of the
principal foci of community social conesion. In 1977 draft Kauai County
Recreational Master Plan calls for upgrading the neighborhood park with new
tennis courts and fencing. Both the Kauai General Plan and the 1976 draft
Waimea-Kekaha Regional Development Plan recommend development of a new Kekaha
Beach Park seaward of Kekaha Gardens and west of Akialoa Road. According to
officials of the Kauai County Planning Department, the new beach park, planned
for construction in the early 1980's, would have a pavilion, restrooms,
showers, cooking grills,.paved parking, and a surrounding fence. At present,
there is adequate power and road access, but inadequate sewerage and water
supply. These planners recognize that no park improvements should be made
until after tne shoreline erosion problem has been permanently solved.

3. Kekaha Beacn Park, a shoreline strip park on the seaward side of
Kaumualii Highway, has been subjected in recent years to severe shoreline
erosion. It once consisted of 30.7 acres, nearly half of which has been lost
to erosion. Picnicking, body surfing and shoreline fishing are popular
recreational pursuits here. The most popular recreational facility west of
Kekaha is Polihale State Park, which is an improved beach park used heavily by
campers and signtseeing tourists. Polihale is the last accessible area along

. the shore before the Napali Coast, where cliffs drop directly into the sea.

4, Numerous surfing sites exist along the southwest coast of Kauai. A
total of nine sites were identified between Kekaha and Kikiaola Harbor in the
1971 Statewide Surfing Site Survey. Wave and water characteristics are good
both in the summer and winter. at most of the sites -identified.

5. Biking is quite popular among the Kekaha residents, a great many of whom
commute to the sugar mill by bicycle. The State of Hawaii Bikeway Master Plan
shows a route along the Kaumualii Highway in front of Kekaha. The Mayor of
Kauai's Bikeway Committee is presently setting priorities for bikeway
development.

D-1




6. Fishing is another very popular recreational activity in the ~
Waimea-Kekaha region. Shoreline fishing (surf casting, throw-netting, and

beach seining) is widely practiced. Many residents of the area have trailored

boats that are launched primaily at Kikiaola Harbor. Trolling, diving and

surround-netting are the principal fishing methods employed by the boaters.

7. Scenic and Wild Rivers. None are present in the Waimea-Kekaha area.

8. National Trails. None are present in the Waimea-Kekaha area.

9. National Shoreline, Parks or Beaches. None are present in the Waimea-
Kekaha area.

NATURAL RESOURCES

10.  General Setting. The island of Kauai is the summit of one of the
principal volcanic mountains of the partially submerged Hawaiian range. This
range extends for a distance of 1,500 miles across the Pacific Ocean floor.
Kauai has a complex geologic structure as a result of volcanic activities,
separated by intervals of erosion and decomposition combined with faulting.
The soils in the basin are mainly residual. The soils in tne lower flood
plains are alluvial and marine deposits of silts, sand and gravely sands, and
plastic clay and silt. A thin layer of red-brown soil covers the area along
the confiuence of the Waimea and Makaweli Rivers and lower slopes of the
ridges.

11.  The upper and central regions of the Waimea River basin are
Characterized by deep canyons and steep hills. The upper western portion of
the basin contains Waimea Canyon, one of the popular tourist attractions of
Kauai. The Alakai Swamp, located in the nigher regions of the drainage area,
measures 1/2 to 2 miles wide and 10 miles long. The ridges that bound the
drainage basin on the west and east rise from sea level to elevations of 4,000
and 5,000 feet, respectively.

12, The climate of the Waimea-Kekaha region ranges from subtropical in the
lower regions to temperate in the upper and central regions. Mean monthly
temperatures in the coastal area range from 670F to 750F, Trade winds
predominate the air flow patterns in Waimea, blowing from 80 to 90 percent of
thettime during the summer months and 50 to 80 percent during the winter
months.

13.  Located on the leeward side of Kauai, the Waimea-Kekaha area receives
the least amount of rainfall on the island. The average annual rainall rate
is apbout 22 inches per year in the coastal plain. In the upper regions,
rainfall averages 100 inches per year. Rainfall on Kauaj is produced chiefly
by orographic 1ifting of the trade winds which originate from the east or
northeast. The rainfall is seldom intense and is usually not responsible for
the large floods in the Waimea Valley. The "kona" (southerly) storms,
associated with fronts of extratropical cyclonic disturbances, are responsible
for most of the floods in the area. During a kona storm, the dry leeward and
coastal areas may receive enough rain within a single day to nearly equal
their average annual total.

O
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14. The light-draft vessel harbor at Kikiaola is located on a uniformly
straight, low and wide beach that extends for 2.7 miles from tne Waimea River
to the west, to Oomano Point at Kekaha. Tne land away from the harbor is a
flat, alluvial terrace (or platform), 10 to 15 feet in elevation above sea
level, 1 mile in width and underlain by both alluvial and marine sediments.
On the outer or seaward edge of the terrace there is a low beach with
calcareous sand dune ridges. At the jnner edge, the spurs of lava flows
(Waimea Canyon Volcanic Series) are truncated by an ancient sea cliff. The
sea covered tne terrace in ancient times and deposited a series of calcareous
sandstone and sandy limestone benches and reefs. Tne rock benches and reefs
nave been removed by erosion (at Teast down to -12 feet MLLW) over most of tne
harbor.

15. The project area is not located within any designated wildlife refuge,
marine sanctuary, or natural area reserve, nor are there any threatened or
endangered species or their habitats within the study area. :

16. Terrestrial Resources. The project vicinity is devoted primarily to
yrban, military, and agricultural uses. Terrestrial flora primarily consists
of introduced and/or cultivated species, including coconut palms (Cocos
nucifers), kiawe (Prosopis pailida) ironwood (Casuarina equisetifolia) hau
(Hibiscus tiliaceous), koa haole (Leucaena leucocephala}, klu (Acacia
tarnesiana], banyan (Ficus sp.), PTumeria sp., beach morning glory (Ipomoea
es-caprae) and other herbaceous weeds and grasses, as well as
commercially-cultivated sugarcane (Saccharum officinarum).

17. Terrestrial fauna are primarily limited to domestic animals and
livestock and exotics, many of which are circumtropical in distribution,
Included are the domestic dog (Canis familiaris), cat (Felis domesticus),
house mouse (Mus musculus), roof rat [Rattus rattus), Norway rat (Rattus
norvegicus), Hawaiian rat (Rattus exulans hawaiiensis), and mongoose
Herpestes auropunctatus). Hawaii's only exclusively terrestrial mammal, the
endangered Hawaiian hoary pat {Lasiurus cinereus semotus), probably does not
exist in the project area.

18. Two species of passerine birds, the common mynah (Acridotheres tristis)
and the house sparrow (Passer domesticus) were observed in the project area.
Tanle 1 1ists bird species commonly Found within the Kekaha-Mana area. No
forest or wetland areas wnich could provide suitable habitat for endangered
forest birds or waterbirds exist in the immediate project area. However,
endangered waterbirds are found in low-lying coastal wetlands located 3 to 8
miles northwest of Kekana on State Highway 50. Shorebirds such as wandering
tatter and ruddy turnstone can be expected to utilize the shoreline within and
adjoined to the project area. Suitable feeding habitat for these birds does
exist along the shoreline near the project area.

19. Reptiles observed in the project area included the blue-tailed skink
(Emoia caruleocauda), snake-eyed skink (Ablepharous boutoni), and several
species of the tamily Gekkonidae (gekkos]. The marine toad, Bufo marinas, is
common throughout the Pacific and probably occurs in the project area, as well.
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20. Marine Resources. Biological Reconnaissance surveys at Kikiaola Harbor
were conducted by U.S. Army Corps of Engineers biologists in February and Ma
of 1979 and by U.S. Fish and Wildlife Biologists in April 1979. Species 1is¥s
of organisms observed during those surveys are provided in Tabaes D-1 and

D-2. Due to the high turbidity (and consequent poor water visibility)
organisms that occur in the harbor project area, especially fisn species, may
have escaped observation. The inner harbor bottom is composed of terrigenous
silt and sand. Calcareous sand of marine origin occurs at the eastern end and
in the northwest corner of the harbor. Benthic organisms adapted to soft
silt-sand substrate (a variety of crustaceans and polychaete worms) most
1ikely occur within the harbor. The swimming crab {Portunus Sanguinolentus),
and an unidentified paleomonid shrimp were collected in the FWS sampling
effort using a small beach seine. Turbidity precluded direct visual sampling
within the harbor. The predominant fish species collected with the seine net
were the iao (Pranesus insularum) nehu {Stolephorus purpereus), anholehole
(Kuh1ja sandvicenses), and muTlet (Chelon engeli). The predaceous goby
(Eleotris sandavicenses), juvenile mullet and anolenole were abundant in the
drainage canal wnere it enters the harbor. The substratum outside the mouth
of the harbor appeared to be scoured rock bench. Small flattened colonies
less than 2" in diameter of the stony coral Porites were observed sparely
scattered over this bench. Encrustations of corraline algae were the dominant
penthic organisms observed in this exposed habitat. The seaward sides of the
existing jetties and breakwater, and those portions of rock submerged
inmediately inside the mouth of the harbor possess a relatively rich
intertidal fauna. Submerged armor rock is covered with the coraline algae
Porolithon onkodes. Other species of foliose algae observed here include

Acanthophora, Caulerpa, 3argassum and Padina. Common intertidal invertebrates‘

Tnclude: Nerita picea (pipipi), Littorina pintado (periwinkle), the snail
Morula, the rock crab Metapograpsus messor, hermit crab Clibanarius zebra and
urchin Colobocentrotus sp. No Tishes were observed near the breakwaters.
However, it 15 likely that the structures provide habitat and shelter for a
number of shallow water, reef species.

21. The marine substrate consists of a flat limestone reef with shallow
channels and pockets overlying a hard coralline pavement. Macro-invertebrates
oberved in the sand areas were two species of sea cucumber. They were not
abundant. Detritus and kukui nut shells were commonly seen on the surface of
the sand within 1,000 feet of the shore. Coralline algae {mainly Porolithon
and related species) dominate the hard 1imestone pavement. Sargassum found on
the hard limestone was encrusted with coralline algae. The sargasum was
sparse. Scattered small colonies of 1ive coral (Montipora spp., Pocillopora
meandrina, and Porites compressa occurred on the hard substrate throughout the
study area. Coral colonies are predominantly of a flat encrusting form. No
dense concentrations of live coral were observed. Fish were rarely seen
during the surveys due to both extreme turbid water conditions and lack of
vertical relief on the reef flat providing shelter and habitat for common reef
fishes. Surgeon fish (Manini), wrasse, (Hinalea) and rudder fish (Nenui) were
observed in the vicinity of the harbor. Area residents interviewed during
these surveys stated that throw net fishermen frequently catch mullet and oio
within the harbor. The moi (Polydactylus sexfilis), which is of recreational,
subsistence and commercial value, may be cau%ht by hook and line or net on the
sandy beacnes adjacent to the harbor, and often within the narbor jtself.

Pole fishing from tne ends of the breakwaters for ulua and papio is said to be
generally successful.
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20, Coastal Water Quality.- The State Department of Health Water Qualtity
Standards nave classified Kikiaola Small Boat Harbor as Class B waters. This
classification applies only to harbors, boat docking facilities, and some
embayments. Protected uses in this category included small boat facilities,
commercial and industrial .shipping, bait fishing and compatible recreational
activities. Generally, water quality criteria for this category were tne
least stringent. Under the newly adopted water quality standards, Kikiaola
Harbor is classified as a Class A Embayment. Use of tnese waters do not
inciude commercial snipping, and quality criteria are sligntly more
stringent. No point source discharges would be permitted. However,
maintenance dredging is provided for. The Department of Health does not
maintain a water quality sampling station within the harbor. Factors
influencing water quality in the narbor include cumulative deposition of
terrigeneous silt via the small drainage channel, a discharge of silt from the
nearby Waimea River with subsequent accretion in tne nharbor and reduced
internal circulation and flushing.

23, Tne drainage ditcn discharging surface runoff into Kikiaola Harpbor is no
longer a'major source of silt (ref 6). Since 1972 the ditch has been opened
only during periods of flooding in cane lands behind Kikiaola Harbor. The
Civil Defense Department must autnorize opening of the flap gate north of
Kaumaualii Highway. Tnis occurs on the average of 2 to 3 times a year, often
less frequently. During flooding, water ponds in the cane land above the fiap
gate wnhere most of the cilt settles out. The water velocity and silt load of
the discharge at the flap gate js very low. Hence, silt contributed to the
harbor by this source has been minimal since 1972. -

24. Endangered Species. No endangered species were observed in or adjacent
to the project site during the biological reconnaissance Surveys conducted in
1979. There are no records or reports of nesting green sea turtles or hawks-
nil11 turtles between Kekana and the Waimea River. There are no reported
sightings of the Hawaiian hoary bat (Lasiurus cinerescens) in the Kikiaola

Project Area.
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TABLE D-1

LIST OF BIRDS COMMONLY FOUND IN THE KEKAHA-MANA AREA
(Adapted from Pyle, 1977, and Telfer)

FAMILY
Genus/Species/Subspecies

ARDE IDAE
Bubulicus ibis
Nycticorax n. hoactli

ANATIDAE
Spatula clypeata

Anas acuta
Anas wyvilliana (E)

PHASIANIDAE
Phasianus colchicus

RALLIDAE
Gallinula chloropus sandvicensis (E)
Fulica americana alai (E}

CHARADR I IDAE
Pluvialis dominica

SCOLOPACIDAE

Heteroscelus incanus
Arenaria interpres
Calidris alba

RECURVIROSTRIDAE
Himantopus mexicanus knndseni (E)}

COLUMBIDAE
Streptopelia chinensis
Geopelia striata

TYTONIDAE
Tyto alba

STRIGIDAE
Asio flammeus sandwichensis

TIMALIIDAE
Garrulax canorus

MIMIDAE
Mimus polyglottus

ZOSTEROPIDAE
Zosterops japonica

D-6

Common Name

cattle egret
black-crowned night heron

shoveler duck
pintail duck
Koloa duck

ring-necked pheasant

- Hawaiian gallinue

Hawaiian coot
American golden plover

wandering tattler
ruddy turnstone
sanderling '

Hawajian stilt

lace-necked dove
parred dove

barn owl
Hawaiian ow]l

Chinese thrush
mocking bird

Japanese white-eye
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TABLE D-2

MARINE FAUNA COLLECTED AND/OR OBSERVED
IN THE PROJECT AREA

PHYLUM
CLASS

FAMILY
Genus/species/subspecies

ARTHROPODA
CRUSTACEA

GRAPSIDAE
‘Metapograpsus messor

~ OCYPODIDAE
unidentified spp.

PORTUNIDAE
Portunus sanguinolentus

PALAEMONIDAE
unidentified spp.

MOLLUSCA _
GASTROPODA
‘ PATELLIDAE
Cellana exarata

C. argentata

NERITIDAE
Nerita picea

LITTORINIDAE
Littorina pintado pintado

SIPHONARIIDAE .
Siphonaria normalis

PELECYPODA
ISOGNOMIDAE
Isognomon californicum

OSTREIDAE
uynidentified spp.

ECHINODERMATA
HOLOTHUROIDEA
Holothuria atra

D-7

Common Name

rock crab, ama
ghost crab
swimming crab

shrimp

black limpet
kneecap shell

common nerite
ditted periwinkle

false limpet

purse shell

oyster

!
sea cucumber



TABLE D-2 {Cont)

MARINE FAUNA COLLECTED AND/OR OBSERVED M
IN THE PROJECT AREA
STURNIDAE
Acridotheres tristis common mynan
ICTERIDAE
Sturnella neglecta western meadow-
: ' lark
PLOCE IDAE
Lonchura punculata spotted munia, ricebird
Passer domesticus hbuse sparrow
FRINGILLIDAE
Cardinalis cardinalis northern cardinal
(E) indicates endangered species
o’
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APPENDIX £
SOCIAL AND CULTURAL RESOURCES

INTRODUCTION

1. Part I of the social and cultural resources appendix summarizes pertinent
socioeconomic profile data on the study area and assesses the social
well-being components of the four alternative plans. The social-well being
component analysis derives from the Water Resources Council's "Principles and
Standards for Planning Water and Related Land Resources" (P&S), 38 Federal
Register 24778-24869, 10 September 1973. The social well-being components
réquired by P&S consist of (1) Real Income Distribution: (2) Life, Health, and
Safety; (3) Educational, Cuitural, and Recreational Opportunities and other
Community Services; and (4) Emergency Preparedness. The U.S. Army Corps of
Engineers have added two additional components-Community Cohesion and Other
Population Characteristics.

2. Part II of Appendix E summarizes the findings of the Corps efforts in
identifying prehistoric sites, historic structures, or other cultural
resources in the study area and assessing the effects of the alternatives on
the sites or resources. Identification of historic sites is required by the
Reservoir Salvage Act of 1960 as amended and Executive order 11593 (1971).
The Federal agency must evaluate the significance of the sites in order to
determine possible eligibility for the National Register of Historic Places.
If any sites in the project area were determined eligible for or already
listed on the National Register, they wouid be protected by Federal law and
regulation to the extent that the Federal agency must consult with the State
Historic Preservation Officer and the U.S. Advisory Council on Historic
Preservation to determine the effect of the Federal project and to idenify
measures to either avoid or nitigate for any adverse effects.

PART I. SOCIAL WELL-BEING

3. Introduction. The social well-being appendix identifies the social and.
economic characteristics of Kauai Island and the Waimea-Kekaha region, and
evaluates the alternatives in relation to the social well-being components
pertinent to the problem and region.

4, Regional Social Characteristics. The "WAIMEA-KEKAHA Regional
Development Plan Supplement" prepared for the County of Kauai in September
1977 (Ref. 14), provides a wealth of socioeconomic and land-use information on
the Waimea-Kekanha region. Its findings are summarized here and should be
referred to for more detail. The Plan's data base year is 1975, but
island-wide data has been updated to 1978. The social profile of recreational
fishermen is based on 1970-1971 social characteristics (Ref. 13).

5. Like the rest of the islands other than Qahu, the population of the island
of Kauai declined between 1930 and 1960, However, Kauai'‘s population
increased 12.2 percent from 27,922 in 1960 to 39,700 in 1978 (Ref. 8). This
is an average of 75 persons per square mile compared with an average of 1,300
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persons per square mile on Qahu. Since 1960, Kauai's population has steadily
increased, as shown in Table E-1. The increase in population was a reversal
of the previous decade's decline, and is primarily attributed to the expansion
of the visitor industry on the island. The anticipated economic growth
associated with the growth of the visitor industry is expected to result in
continued increases in the population of the island.

6. The Waimea-Kekaha region had an estimated population of 4,220 in 1974, up
1.5 percent from 1970 (Ref. 11). This region's population is projected to
rise to 5,200 by 1980, to 8,400 by the year 2000, and to 12,100 by 2020

(Ref. 12). Population growth has been, and is expected to continue to be
dependent upon increased employment opportunities within federally-supported
industries, relocation of federal employees to new housing in the nearby area,
and immigration of new sugar plantation workers, mainiy Filipinos, to replace
retiring workers (Ref. ]4?. The dominant ethnic groups in the region are
Japanese (35 percent} and Filipino (30 percent), both slightly more than the

average percentage for the island as a whole. With considerable out-migration

of young people, the median age (30 years) is quite high, and about 10 percent
of the people are over age 64 compared with only 6 percent for the State as a
whole. In 1974, the median income for Waimea-Kekaha was $10,110, slightly
below the county average.

TABLE E-1
POPULATION OF KAUAI

YEAR TOTAL POPULATION
1831 10,947
1878 5,634
1884 8,764/
1890 11,6911/
1896 15,228
1900 20,562
1910 23,744
1920 29,247
1930 35,806
1940 , 35,636
1950 29,683
1960 27,922
1970 29524
1975 31,8001/
1978 34,7001/

J] Figures are estimates.

Source: Demographic Statistics of Hawaii, 1778-1965, by Robert C.
Schméft, 1968; State of Hawaijl Data Book, a Statistical
Abstract, by the Department of Planning and Economic
Development; Statistical Report 95, by the Department of

Planning and Economic Development; Statistical Report 113,
Department of Planning and Economic DeveTopment; Efafisfica1
Report 131, Department of Planning and Economic Devetopment.
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7. There is great stability in the population of the Waimea-Kekaha region,
more so than virtually any other area on the island of Kauai. The 1970 Census
indicated that two-thirds of the people had lived in the same house for at
Teast 5 years (Ref. 14). Among the older age groups there is very little
movement. Moreover, there is little-in-migration of outsiders except for
Filipino immigrant workers and professionals associated with the military and
scientific facilities at the U.S. Navy's PMR and NASA‘s Kokee Tracking
Station.

8. Community Characteristics and Facilities. Kekaha is a resident
plantation community of more than 2,400 residents and is dominated by the
centrally-placed Kekaha Sugar Mill. The expanding population has generated
continuous need for replacement of houses, facilities, and services. Since
1970, most of Kekaha's new houses, 148 dwelling units, have been constructed
in Kekaha Gardens, located just west of the main village. Over 50 percent of
the buyers have been local Kekaha Sugar Company employees with many of the
remainder being civilian employees working at the U.S. Navy's Pacific Missile
Range Facility (PMR) and other federal facilities. In general, most
residential -expansion in the near future is expected to occur on this western
side of Kekaha, which nas open space for another 200 to 300 single-family
homes. A small subdivision of about 26 improved lots at the eastern edge of
town was developed in 1977.

9. Waimea Town is the region's second largest community with about 1,600
residents, but is the center of the area's social, economic, and institutional
activities. Students from Barking Sands to Hanapepe-Eleele attend Waimea High
School.. Also serving the entire West Kauai area are a police substation, the
Waimea Public Library, and tne Kauai Veterans Memorial Hospital. Waimea has a
fire station, post office and health dispensary. In back of the
commercial-residential district of Waimea in the lower Waimea River Valley
lies a small but rich agricultural area in taro, seed corn and other
diversified truck crops. Most of the houses in Waimea are old like Kekaha,
but a new subdivision is under construction immediately northeast of the
commercial area within the floodplain area. Most residential expansion is
likely to be westward and on tne bluff overlooking the small town. The new
Waimea-Kekaha -Development Plan has a large "Project District" zone designated
for the area seaward of Kaumualii Highway between Waimea Town and the access
road-to Kikiaola Harbor. Most of this 100-acre parcel is under sugarcane, but
proposed uses could include resort, commercial, possible light industrial,
open, recreational and public facilities, any of which should be planned as an
integrated community (Ref. 14), A1l of the land immediately landward of the
small beat harbor is owned by Kikiaola Land Company. Kikiaola Land is
interconnected with Kekaha Sugar Company. Knudsen Trust owns land immediately
west of the narbor toward Kekaha. The Kikiaola Land Company at one time
formulated a master: plan for the development of its lands in Waimea area which
included a resort complex on the coast. No development has occurred under the
mastér plan (Ref. 14). It is unlikely that any change from the present
sugarcane cultivation adjacent to the small boat harbor will occur until after
the State constructs berthing and other backup facilities for the harbor. :
?Ec?rd;?g to the State, no sucn development is anticipated in the near future
ef. 1).



10. The Kaumualii Highway, immediately paralleling the Kekaha Beach
shoreline, is the major land transportation route serving the defense-
scientific complex at Barking Sands (PMR) and the tourist destination area of
Waimea Canyon and Polihale State Park. PMR is also served by its own
airfield, but most of its daily energy, food and otner logistical needs are
supplied by land. According to Hawaii State Highway Department figures, a
one-day count at the intersection of Kekaha Road and the highway to the east
of Kekaha indicated about 1,500 vehicles passing in each direction.

11. Potable water is readily available from County wells and storage tanks
located west of Kekana and Waimea in the lower mountains (Ref. 14). New
inland wells were constructed in the late 1920's for Waimea and Kekaha.

Kekaha Sugar Company also supplies water for industrial mill uses and for
domestic uses by its employee housing. Together, these sources supply 70
percent of the U.S. Navy's water through 4-inch mains to PMR running a1on? the
gorgnﬁrn side of Kaumualii Highway. Fresh water is piped to Kikiaola Small

cat Harbor.

12. A secondary-level sewage treatment plant was constructed in 1978 to
initally serve Waimea. The wastewater is discharged into a reservoir above
Waimea for subsequent use in the canefield irrigation system. A sewage
collection system has been constructed in lower Waimea town and westward along
Kaumualii Highway. A connection to Kekaha will not take place until sometime -
in the 1980°‘s. Kekaha is currently served by cesspools and by sewers which
discharge into the canefields (Ref, 14}. Kikiaola Harbor is served by an
eight-foot-diameter cesspool located about 160 feet from the waters edge

(Ref. 10). According to State Department of Transportation estimates, it
would probably not be adequate if the State fully developed the small boat
harbor (Ref. 1).

13. The nearest U.S. Coast Guard facility is located at Nawiliwili Harbor,
about 45 miles by sea from Kikiaola. -

14. Economic Opportunities. In other areas of Kauai, agriculture has
declined in recent years and tourism has replaced it as a major employment
generator. Waimea-Kekaha, however, differs from the rest of the island in-
that the major employers in the area, first, the defense/scientific complex at
Barking Sands and Kokee, and second, the sugar industry. Sugar employment in
this region has declined somewhat over the past decade but is now relatively
stable and has reasonably good prospects for stability in the future.
Moreover, Waimea-Kekaha differs from other areas on Kauai in that it has not
yet experienced any major direct economic benefits from the increase in

tourism (Ref. 14).

15. The chief economic mainstay of the Waimea-Kekaha region is the
defense/scientific complex at Barking Sands and Kokee. The major operations
at the U.S. Navy's Pacific Missile Range Facility at Barking Sands involve
missile testing and development, Anti-Submarine Warfare training, the Natijonal
Bureau of Standards, the National Weather Service, and the Energy Research and
Development Agency (ERDA). At the beginning of 1976 the total employment at
'PMR was 560 persons, of whom 105 were Navy personnel, 54 were Civil Service
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employees, and the remainder were civilians employed by the prime contractor,
Dynalectron Corporation. Operations at Kokee include the NASA Tracking
Station, the Hawaii Air National Guard, and the National Weather Service.
Total employment at the beginning of 1976 in the Kokee facility was 253 people
on a full-time basis and 83 part-time workers (Ref. 14). .

16. The primary agricultural activity in the Waimea-Kekaha region is sugar
production. Kekaha Sugar Company, owned by Amfac, produces sugarcane on 7947
acres (virtually all of which is state-owned land) and employed approximately
440 works in 1976. The cane lands are presently under long-term leases and .
the future stability of the company appears reasonably assured for tne next 15
years. Over the past 10 years employment at Kekaha has declined at an annual
rate of 0.7 percent. It is_anticipated that future employment will be stable
or will decline only sligntly; major decreases would occur only if acreage
were cut back severely or significant technological advances were realized.
Gay and Robinson (G & R) has 2644 acres in cane and employed 169 workers in
sugar and 13 in ranching activities in 1976. Total employment at G & R has
declined at an annual rate of 5 percent over the last 10 years. Future
employment at G & R is expected to decrease at a much lower rate because the
existing force is close to the minimum required to operate a plantation of
that size. Olokele Sugar Company, though located just outside the
Waimea-kekaha area, is a major economic activity that does have an impact on
Waimea. A number of the Olokele employees live and shop in the Waimea-Kekaha
area. Olokele, a subsidiary of C. Brewer, employed about 316 workers in

1976. Total employment nas declined at an annual rate of 0.6 percent over the
past decade. Olokele's projections are also for stability because it is
difficuit to reduce employment below present levels unless major technological
advances are made in the sugar industry.

17.  The remainder of the Waimea-Kekaha's farm workers are engaged in various
small agricultural ventures. Virtually all of the arable land in the area is
now under cultivation; much of the land near the Waimea River, for example, is
in taro, which is processed at a poi factory jnland from Waimea town. In the
same area there are several experimental plots in seed culture--aifalfa,
sunflower, seed corn, and sorghum--and a few small ranching activities. A
dairy farm on the Kikiaola lands east of the harbor, run by Meadow Gold, is
the main dairy activity for the island of Kaui. ‘ ‘

P

18. The Waimea-Kekaha area has a full range of retail, commercial, and
service establishments, most of which are located in the center of Waimea town
in older structures, and many are run as family operations. .Table E-2 ‘
summarizes the retail, commercial, and service activities in Waimea and
Kekaha. Employment figures are shown on both full-time and part-fime

workers. Federal, County, and State governments are also major employers in
the region. Public facilities maintained by the government include among
others the Kauai Veterans Memorial Hospital, the public schools, the post
office, the library, the police substation, and the fire station. Table E-3
summarizes total employment as of 1972 in the Waimea-Kekaha region.

19. According to the 197Q_census, the unemployment rate in Waimea-Kekanha was
3 percent. Information available from the State department of labor, based on
the tnird quarter in 1975, showed an unemployment rate of 7.2 percent,

P
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TABLE E-2: RETAIL, COMMERCIAL, AND SERVICE
ESTABLISHMENTS IN WAIMEA AND KEKAHA, 1976

N\
Waimea Kekaha
No. of Employees No. of Employees

Type of Establishment No. Full—g1me Part-time Wo. Full-time Part-time
Food and Beverage 9 13 9 2 2 9
General/Department Stores q 28 29 1 17 7
Groceries 3 6 - 2 7 3
Special (Garden, Jeweiry, -

Gift, Automobile) 15 22 4 - - -
Service (Cleaning, Service 1

Stations, Beauty Snops) 18 28 4 2 3 1
Financial Institutions/

Insurance 4 16 - - - -
Professional Services

(Dentists, Lawyers,

Optometrists) 3 6 2 - -
Movie Theater - - - 1 3

TOTAL 56 119 47 8 29 33
1/ Service stations.
Source: Ref. 14
TABLE E-3: SUMMARY OF EMPLOYMENT IN WAIMEA-KEKAHA!/
Industry No. of %
Workers .. Distribution

Agriculture 186 11.9
Construction 64 4,1
Manufacturing (mostly L

sugar mill) 262 16.7
Transportation 34 2.2
Communications and : '

Utilities 236 15.1
Wholesale Trade 12 0.8
Retail Trade 251 16.0
Finance, Insurance, Real :

Estate 4 0.3
Business & Repair Services 36 2.3
Personal Services 81 5.2
Health Services 78 5.0
Education 121 7.7
Other Professions 43 2.7
Public Administration n 4.5
Other Industries 87 5.5

TOTAL 1566 100.0 Q:}

1/ Derived from Hawaii State Department of Labor &
Industrial Relations [1972: p.40].
Source: Ref. 14 E-6
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reflecting the general rise in unemployment throughout the country during 1974
and 1975 (Ref. 14). Comparable rates for tne third quarter in 1975 were 8.8
percent for Kauai and 7.2 percent for QOahu, indicating that the employment
situation in Waimea-Kekaha may have been stronger or more stable than in the
rest of the Island of Kauvai. By 1979 the annual average rate of
non-agricultural unemployment was 5.6% compared for statewide figure of 6.3%

(Ref. 4).

20. Commercial and Recreational Fishing. As a separate economic activity,
recreational and commercial fishing are economic sectors which are significant
but often understated in terms of their real impact on tne statewide economy.
On the surface, Hawaii's commercial fishing industry has remained virtually
static for the last 75 years or more (Ref. 7). Fish landings in 1975 of 9
million pounds wereonly slightly higher than the 6.0 million pounds landed in
1900. The number of licensed commercial fisherment fell from a high of 3,532
in 1947 to a low of 716 in 1966. Since 1966, however, this number has
steadily increased to a current 2,574 in 1978. As might be expected, the
value added to the economy by fishermen increased from about $355 per
fisherman in 1900 to $4,340 per fisherman in 1978 and in current dollars, the
1978 catch was worth $11.1 million. Fisheries scientists now estimate that
potential fish yields in the Hawaii region could be as high as 100 million
pounds worth $60 to $80 million. Hawaii State Plan projections indicate that
commercial fishing could generate 3,800 direct jobs and an additional 2,210
;?direct and induced jos in processing and at the consumer level by 1985 (Ref.

21. Tnese figures involve only commercial fishing and understate the total
catch and value of fish actually getting into the market and non-market system
and eventually to the consumer. Commercial statistics are based only on
licensed commercial fishermen and on the volume of reported catch. According
to State sources, "there are untold numbers of others who sell without
purchasing the $10 license" and the data from commercial catch reports "is
frequently open to question in terms of accuracy and reliability" (Ref. 5).
These same sources estimate that as much as 2 or 3 times the reported $11.1
miliion amount in 1978 was actually sold. Over and above this fiqure is tne
unknown impact of recreational fishermen who sell commercially. Most are
weekend fishermen but many also turn to near fulltime fishing in their
retirement years. Their catch is sold to Tccal markets, restaurants, “pupu”
bars or to an established 1ist of neighbornood customers. Fishery products
are also distributed among extended family members and close friends either
free or for an exchange of non-monetary goods and services. Statewide, it is
estimated that 68 percent of all sports fishermen are shoreline fishermen.

22.  The fisheries in Kauai are exploited primarily by part-time fishermen.
The commercial fishing activity is relatively small today compared with the
other islands. Table E-4 shows a breakdown of licensed commercial fishermen
on Kauai and in the State by gear type. In 1977, there were 193 licensed

- commercial fishermen on Kauai (Ref. 5). The same source indicated, however,

that there were 213 undocumented vessels on Kauai identified as principally
commercial or charter fishing vessels. OFf these 174 vessels were stored on
land and 39 were moored on water. There were also 3 fishing vessels (over 5
tons) documented by the U.S. Coast Guard. In 1978 it was estimated at a

public workshop on the Kikiaola Small Boat Harbor that at least 50 licensed
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commercial fishermen used Kikiaola Harbor, averaging 52 launchings per boat
ger year (Ref. 19). The same source also estimated that there could be about
0 non-licensed sport fishermen that may sell commercially using Kikiaola
Harbor. Both licensed and unlicensed fishermen were estimated to catch about
62,500 pounds per year. Based on 1970-1971 figures derived from a telephone
survey of 433 responding households on Kauai, there were an estimated 7,000
recrational fisermen (12 years and older) of which only about 5.8 ercent or
406 fished from a boat (Ref. 13). This latter figure compares with from 549
to 598 registered vessels on Kauai in the 1970-1971 period. Another study
conducted for the Statewide Boat Launching Facilities Master Plan in 1970
indicated that there were 428 dry-stored recreational boats in 1970 of which
89 were based in Waimea District (slightly larger than the Waimea-Kekaha
region)(Ref. 9). Among 51 boat-owners surveyed for that study, 84 percent
participated in pleasure fishing and 12 percent in commercial fishing.
Another 4 percent went crabbing and laid salt nets.

TABLE E-4. LICENSED COMMERCIAL FISHERMEN BY GEAR TYPE1/

Type of Fishing Kauai State of Hawaii
Aquarium ] 107
Fishpond 0 4
Hand 6 56
Handline 139 1,374
Longline 4 106
Pole & Line 6 197
Net 50 537
Trap 3 108
Trolling 159 1,247
Other 12 174

1/ Hawaii Fish and Game Data, FY 1978-79. These numbers represent gear
preferences not actual numbers of fishermen. Total number of 1icensed
commercial fishermen is 2,447.

Source: Ref. 5.

23. On a statewide basis, using commercial license forms in the 1977 period,
the median age of commercial fishermen is 40 years old and 84 percent of the
fishermen had been born within the state (Ref. 5). The sample survey of
recreational fishermen of all types conducted in 1970-1971 showed that 65
Percent were younger than 40 years of age statewide while about 56 percent
were less than 40 on Kauai (Ref. 13). Fishermen of Japanese and Caucasian
ethnicity predominated (59 percent total) statewide, but Filipino and Japanese
predominated (59 percent) on Kauai. Almost 20 percent of the fishermen were
of Hawaiian or part-Hawaiian extraction on Kauai compared with only about 14
percent statewide. Education level among Kauai recreational fishermen was
significantly lower than statewide levels, but Kauai had the highest level of
trade school graduates among their fishermen. The County of Kauai had the
second highest percentage of recreational fishermen among the lower income
levels (those below $6,000--1971 dollars), although for the Counties of Maui
and Hawaii the percentages were skewed toward the lowest income levels.
Participation rates statewide tended to rise as income level increased to the
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$6,000 level; thereafter the participation rate decreased. The average
recreational fisherman on Kauai spent $157 per person in 1970-1971 (Ref. 13).
The total 7,000 fishermen on Kauai were estimated to nave directly contributed
$333,000 in trans?ortation expenditures, $447,000 in additional living
expenditures (including food, beverages and onsite living expenses), and
$322,000 in equipment expenditures. This same study also estimated indirect
impacts on the state and local economy based on the then-current State
Input-Output model. A later input-output model derived from County of Kauai
data in 1975 was unable to calculate an income muitiplier for the category of
forestry and fishery products because the direct income change was zero, based
on the spending patterns of the responses (Ref. 2). This was the only
economic sector for which no income multiplier could be calculated, perhaps
indicating the difficulty in collecting reliable economic statistics from
local fishermen.

24, The study for the Statewide Boat Launching Master Plan indicated in 1970
that over 90 percent of the boaters on Kauai launched their craft within 8
miles of their homes (Ref. 9). Field surveys indicated however that boaters'
time and place of launchig depended somewhat upon where the fish were

running.  Their desire to follow the fish was evidenced by the fact that 24
percent of the boaters launched at 4 different sites while another 13 percent
launched at 3 different sites. Of the nine existing launching facilities in
1970 (Kikiaola, Port Allen, Kukuiula, Niumalu, Nawiliwili, Wailua, Kaumualii,
Waikaea Canal and Hanalei), Waikaea Canal and Nawiliwili harbor were the most
popular, account for 37 percent of preferred launching locations. Use of
Kikiaola Boat Harbor was third with a preference of 13 percent. These
reported preferences generally corresponded with the owners' area of residence

(Ref. 9).

25.  Plate E-1 shows the order of saltwater fishing area preferences for the
County of Kauai (Ref. 13). Other information generated at the public workshop
held on 14 December 1978 indicated that local people felt that those using
Kikiaola Harbor came from all parts of Kauai (Ref.19). As early as 1959, the
Kauai County Fishing Advisory Council noted in testimony to the Corps of
Engineers that tne best fishing areas were located off Waimea, Kekaha and
Barking Sands (Ref. 16). The Council felt that "adequate facilities in this -
area would enable a successful commercial venture of charter boat service,
similar to what you have in Kona". Another long-time fisherman representing
the Kauai Fishing Association stated in 1959 that "the biggest fishing ground
are still in the west (of Kauai). We have 85 percent of the fishing vessels
west of Port Allen" (Ref. 20). Still another survey conducted in 1973 of
commercial divers around Kauai showed that fish catches were generally greater
in the inshore areas (502-503--see Plate E-1) to the northwest and north of
Kauai (Ref. 15). A spear-fishing sample conducted in the same period
supported the claim of commercial fishermen that fish are more abundant in
shallower waters off Kauai than in deeper waters. The single sampling station
in West Kauai (otner than Port Allen) near the island of Niihau had the
highest number of fish caught, the highest weight per hour of effort, and the
?ighest galue ($/Hr} using 1973 dollars and fish prices in Honolulu, Hawaii -
Ref. 15).
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26.  One of the concerns expressed at the public workshop of 14 December 1978
wWas an opposition to installing mooring slips because improvement would bring
larger boats. Fishermen with small boats would have to compete with those
having the larger craft (Ref. 19). This concern is widespread throughout
Hawaii and is discussed at length in the Executive Summary of the Hawaii
Coastal Zgne Fisheries Management Study (Ref, 4). According to a survey of
University of Hawaii Sea Grant Marine Advisory agents, the commercial-
recreational fishermen conflict on Kauai was exemplified by such problems as
prices being cut by casual "commercial" fishermen, a drastic overfishing of
211 reef areas, and conflicting multiple use of bays and harbors between
recreational and commrcial fishermen (Ref. 5).

operations., In addition, the local fishermen report that almost every day,
Fhe Navg)]aunches about four 18-foot target boats from Kikjaola Harbor
Ref., 19).

within about 1,500 feet to the west of the harbor (Ref. 17). The sites to the
east (Harbor's Rights) extend seaward about 1,200 feet at the most, but the
sites to the west (Faye's) nug the shoreline, extending no further seaward
than the harbor itself. Another surfing site curvey conducted by the Hawaii
Surfing Association in 1968 identified only one surfing site called
"Graveyard", named after the cemetery located just landward and north of the
harbor (Ref. 11). "Graveyard" was identified as breaking about 300 feet
offshore. Sharks were identified as a common danger there and elsewhere along
the Kekaha-Waimea shoreline a maximum of 20 surfers were observed at one

time. The site was evaluated as "not consistently good" with “usually mushy"
waves (Ref. 11),

29,  The water at Kikiaola is generally turbid and is not a popular swimming
area. . There are picnic tables and a restroom at the harbor and picnickers are
0ccasionally seen. The nearest other small boat harbor is at Port Allen,
about 1.5 hours away by boat. Until the 1940*s, local fishig boats were
moored around the Waimea pier, but the pier is now abandoned and collapsed.

EVALUATION OF ALTERNATIVES

30. None of the social well-being components are critical in selecting one

alternative over another, Implementation of any of the plans, however would
be dependent in part on the ability to improve safe navigation and storage of
boats moored within the harbor and on endhancement of boat ing-dependent

recreational and commercial fishing (real income and recreational)
opportunities within the Waimea-Kekaha regron and the island as a whole.
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31. Health, Safety, and Community Well-Being. The most significant
beneficial effect of providing improvements to Kikiaola Small Boat Habor would
be to improve the health and safety of boaters and indirectly the general
community. These effects can be measured monetarily in terms of prevented
poat damages and in terms of increased use of the harbor by commercial and
semi-commercial fishermen. The monetary benefits are calculated in Appendix
A. Non-monetary benefits accrue to boat owners and the community in terms of
lessened emotional stress associated with navigating the entrance channel to
the small boat harbor. According to the boaters, it is estimated tnat most
fishermen will not go out fishing 50 percent of the time because they cannot
return using the entrance channe (Ref. 19). If the water is rough, they will
not return, but stay out all night in the ocean. As long ago as 1959, the
problem was recognized by a representative of the Kauai Boat Club in saying:
“a safe harbor and channel, as a refuge point for the west end of Kauai and
Nijhau, can save lives. Waimea Harbor (as it was then called) with a good'
channel will make such a haven for small boats in time of distress" (Ref. 16).

32. At present there are two points which boaters identify as dangerous wave
breaks, one about 2,000 feet off the harbor entrance. The most dangerous
break is tne offshore one. When the south swell is up during the summer
montns, the offshore surf is estimated to be as high as 15 feet. According to
the local boaters, boats trying to leave the harbor under these conditions
must make a "running start” (Ref. 18). If timing is not right and the outer
break starts breaking, boats must turn around and return to harbor. Only
faster boats with speeds greater than 18-20 kriots can attempt exiting harbor
when south swell is up. For larger slower boats, harbor would be unusable
during periods of moderate to high south swell which occur with the greatest
frequency from approximately June to August. This situation is compounded by
the fact that the summer Ahi (Yellow-fin Tuna) run usually occurs during this
period. Fishing boat owners would not want to risk being inadvertently
harbor-bound due to surf at any time during the Ahi run.

33. None of the proposed alternative plans will change the offshore break,
but under each of the plans, the break at the entrance channel should be
eliminated. Under these proposed conditions, even during heavy south swell
conditions, boats would be better able to negotiate outer break because
elimination of inner break would leave an uninterrupted straight run and
eliminate having to time those runs to periods when a lull in both breaks
occurred. Nevertheless, these modified conditions may still prevent slower
boats from navigating througn the heavy summer surf.

34. Knowledge that a safe anchorage and fully navigable harbor (excluding
the offshore summer swell) is available should impart to the general community
and to the families and relatives of boaters more of a feeling of security and
community well-being than at present during storm and summer swell

conditions. The benefits from improved navigation will be felt immediately
upon completion of the federal project, but the long-term penefits from a safe
anchorage or moorage will not be reaped until the State of Hawaii provides
berthing spaces and other harbor improvements.
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35. Recreational and Commercial Fishing Opportunities. Implementation of
any of the four alternatives should increase the use of Kikiaola Small Bnat
Habor, but the full benefits of the harbor will not be reached until the State
constructs berthing spaces, access to the spaces and other backup facilities
such as readily available fresh water, improved restrooms and sewage disposal
systems and ice facilities. Based on the current Capital Improvements program
of the State and the "Hawaii Fisheries Development Plan" (Ref. 6}, there are
no plans for improving facilites at Kikiaola at least through 1985. According
to the "Fisheries Development Plan" the only west Kauai harbor planned for
expansion and improvement is the already developed smal) boat harbor at Port
Allen. Increased recreational (included semi-commercial fishermen) and
commercial fishing opportunities, and thus local expenditures, should for the
next ten years be largely restricted to local boaters from the Waimea-Kekaha
and also Hanapepe (Port Allen) region. The latter may use Kikiaola if they
prefer the fisheries of northwestern Kauai and Niihau to those of Koloa-Port
Allen. The increased usability of Kikiaola would save them considerable
over-water transportation time, up to 1.5 hours each way. Only one charter
firm currently operates out of Port Allen. His firm or another local one
could begin to operate out of Kikiaola soon after compietion of the project,
but it is likely that the charter-fishing benefits may not be fully felt until
after berthing and other backup facilities are provided by the State.

36. In 1959, the Kauai Boat Club was optimistically forecasting that once
the entrance channel was improved and the harbor fully developed that the
harbor:

“will surely develop businesses around boating and
fishing interests, such as boat repair and building,
charataer boat fishing, sales of marine supplies and
sporting goods, hotels, refreshment establishments, and
tourists...We need this facility to attract tourists and
people from Oahu to come to Kauai (Ref. 16}."

Today the 10 boaters and fishermen attending a Corps workshop in November 1979
were not too enthusiastic about creating a permanent mooring facility

(Ref. 18). The local fishermen with small boats did not want to have to
compete with fishermen with big boats who could only use the harbor on a
regular basis if it had adequate mooring facilities (see para 6f above and
Ref. 5 for further discussion of this issue). For the next ten years or so,
the local community's fears may not be realized, but eventual development of
the harbor by the State seems inevitable. Development of harbor-related
public and commercial facilities should also eventually occur, presumably on
the "Project District" set aside in the Waimea-Kekaha Regional Development
Plan (Ref. 13), but this is not anticipated to occur probably until into the

1990's.
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CONCLUSIONS

37. The 1mmed1ate, short-term effects of harbor 1mprovements are ant1c1pated
to be shared largely by the boating and fishing community alone with little
leakage into the general community except by enhancing the community*s feeling
of security by having safer harbor and possibly by providing a larger and more
regular supply of fish and other sea products. In the long-term, the benefits
of federal harbor improvement, associated with State-sponsored construction of
berthing and other backup facilities are anticipated to "leak" into the
regional and island-wide community to a greater extent as boat- -dependent

industries develop followed by marine-oriented tourism. The economic benefits

should be welcomed by the community and region, but the social impacts of
shoreline tourist development may not be greeted w1th the same entnus1asm
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PART II. CULTURAL RESOURCES

38. Waimea, 1.5 miles to the east of the harbor, was the site of Captain
Cook's first discovery of the Hawaiian islands in 1778, a Russian fort in
1817, and the area's first sugar industry in the 1880's. The modern village
of Kekaha, 1 mile to the west was founded only in 1947. 1In 1787, Captain
George Dixon walked west from "Wy'maia' through “very dry" country of
grass-covered light red soil and came upon "A Tappa" (or Kekaha) village just
inland of O'omano Point (Ref. 3). He found "amongst these cocoa-nut trees [at
Kekaha village]...a good deal of wet swampy ground which is well laid out
inplantations of taro and sugar-cane." There are no known prehistoric or
historic sites in the immediate vicinity of Kikiaola including ones listed on
or eligible for either the State or National Register of Historic Places :
(Refs. 21 and 22). A cultural resource reconnaissance conducted in April 1980
found no evidence of any archaeological deposits in a proposed alignment for
diverting the drainage ditch. A1l other harbor construction is offshore in
previously disturbed areas. A copy of the report is attached.
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hawaii marine research « 677 ala moana blvd., suite 200 « honolulu, hawaii 96813

Ser 100
May 2, 1980

Contracting Officer

Corps of Engineers

Pacific Ocean Division
Building 230

Fort Shafter, Hawaii 96858

Attention: Mr. David Sox

Dear Sir:

We have completed the Cultural Resources Reconnaissance
Survey of the Kikidola Small Boat Harbor Study Area, Kauai,
Hawaii as provided by modification P0005 to Contract Number
DACW84-79-C-0012,

The entire area indicated on the attached map was inten-
sively examined to determine whether any cultural resources
were present. '

. Major literature sources and the site files at the Historic
Sites Section of the Division of State Parks, Department of Land
and Natural Resources were reviewed to determine if any sites
were previously recorded in the area. As far as we could
determine, none were.

The area of the survey is currently part of a landscaped
area associated with the Kikiaola Small Boat Harbor. Bermuda
grass covers most of the area while kiawe (Prosopis pallida),
koa haole (Leucaena glauca), coconut (Cocos nucifera), and
various other weedy species are present on the fringes of the
survey area. '

A historic cemetary with headstones dating from the early
1900's is located about 35 meters NNW of the project area.
Immediately to the east of the cemetary and to the north of the
project area is what appears to be a private residence surroun-
ded by a large lawn. The area to the west of the project aréa
is a sandy beach approximately 10 meters wide and bordered on
its inland margin by a kiawe forest. The eastern boundary of
the project area is bounded by a canal with a boulder revetment
on both banks. This canal drains into the harbor. To the south
is a boulder seawall. IR ' .
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Contracting Officer
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May 2, 1980

Page 2

The archaeological survey consisted of detailed inspection
of the ground surface within the project area and examination
of all exposed faces along the intersection of the breakwater
and the beach to the west, the seawall to the south, and the
banks of the canal to the east. No cultural resources of any
kind were found. It appears that the project area is_primarily
£fill material placed after construction of the seawall to the
south. Hypothetical extension of the beach from the west to
east suggests that the original shoreline was for the most part
inland of the project area. As such, it is highly unlikely
that any cultural resources are contained within this fill.

_ The cemetary to the north is clearly delineated along its
southern boxrder by a fence which is at a minimum 35 meters from
the project area. It is very unlikely that any graves exist
south of this fence.

Because the area is probably fill material, monitoring of
the construction activity is not warranted. Further archaeolog-

{cal work would not be likely to yield any additional information.

If any archaeological material is uncovered during construction,
we recommend that a qualified archaeologist be consulted.

This letter serves as our draft for this project.

_ If you have any questions or need any additional informa-
tion, please contact me.

Sincerely yours,
,WN.QM\@'

Hamilton M. Ahlo, Jr.
Vice President

HMA/s

Enclosure
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APPENDIX F

EVALUATION OF THE EFFECTS
OF THE DISCHARGE OF FILL MATERIAL INTO
WATERS OF THE U.S. USING “SECTION 404{B)" GUIDELINES
1. Project Description.

a. Description of the proposed discharge of fill materials.

(1) General characteristics of material. Basalt stone: 1 1b -5
tons.

(2) Quality of material proposed for discharge.

Basalt Stone

Plan 1 18,500 cu yds
Plan 2 18,500 cu yds
Plan 3 23,000 cu yds
Plan 4 24,700 cu yds.

(3) Source of material to be discharged. Quarry and fieldstone.

b. Description of the proposed discharge site(s) for dredged or fill
material.

(1) Location of the discharge site. Kikiaola Small Boat Harbor,
Southwest Kauai, Hawaii.

(2} Type of discharge site involved. The site is an existing
light-draft harbor on the island of Kauai.

(3) Method of discharge: Stone will be placed by crane, truck,
loader and bulldozer.

: (4) Date and length of time when discharge will occur: Project
scheduled to commence in FY86. Duration of discharge would be one year.

(5) Life of discharge site. Project 1ife is 50 years.

(6) Bathymetry (if open water discharge site(s) is used).
Bathymetry varies from -2' to -8' MLLW.

2. Physical Effects (40 CFR 230.4-1(a)).

a. Potential Destruction of Wetlands (40 CFR 230.4-1(a)(1}). Not
applicable; no wetlands are present at the discharge site.

b. Other Physical Effects (40 CFR 230.4-1(a)(1)).




(1) Area of bottom covered by the discharge. Plan 1: 0.6 acres;
Plan 2: 0.6 acres; Plan 3: 0.8 acres, Plan 4: 0.9 acres.

(2) Changes in bottom geometry and substrate composition.
Breakwater structures will create a rubble mound of basalt rock with side
slope of 1:15 and 1:2.

(3) Water circulation and flushing characteristics. No
significant changes.

(4) Salinity distribution and gradients. No effect.

(5) Natural drainage characteristics and flood and storm water
storage areas. - Not applicable, discharge site is not a drainage basin with
flood or storm water storage characteristics.

(6) Groundwater levels and recharge. Not applicable. Project is
not located in a recharge area. No effect to groundwater levels anticipated.

3. Chemical Biological Interactive Effects (40 CFR 230.4-1(b}).

a. The material proposed for discharge meets the exclusion criteria
promulgated by the Environmental Protection Agency under Section 404(bY(1)
of the Clean Water Act. Thus, no further testing under 40 CFR 230-4-2(b)(2)
(Elutriates) and (3) Bioassay is required. Breakwater and revetment
material is larger than silt size and obtained from sources which are not
expected to be contaminated by pollutants.

b. Impacts on the Water Column (40 CFR 230.4-1(b)(2)).

(1) Reduction in tight transmission: Procurement of field stone
and quarried rock may cause a temporary increase in turbidity.

(2) Degradation in water aesthetic values: Turbidity resulting
from the discharge would temporarily discolor the water.

(3) Direct destructive effects on nektonic and planktonic
populations: The discharge does not contain toxic pollutants that could
have a direct destructive effect on nekton and plankton populations.

_ (4) Area contaminants found in the material? Fill material is
expected to be free of contaminants. The rock is naturally occurring field
stone or quarried rock from local sources.

(5) Elutriate testing results: Material excluded from testing.

{6) Compare constituent concentrations with applicable water
quality standards: Material excluded from testing.

(7) Mixing zone: Not required.

c. Impacts on the Benthos (40 CFR 230-4-1(b}(3)).

F-2
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(1) Area actually covering the benthic communities. Plan 1: 0.6
acres; Plan 2: 0.6 acres; Plan 3: 0.8 acres; Plan 4: 0.9 acres.

(2) Changes in community structure or function. Breakwater and
revetment structures will increase available habitat for fish, shellfish and

penthic algae. Increase in reef fish population, especially cryptic and
nocturnal species, and in crabs and lobsters would be expected.

(3) Benthic bioassay results: Material excluded from benthic
bioassay or bioaccumulation testing.

d. Site comparision (40 CFR 230.4-1(c}): The material proposed for
discharge is excluded from chemical-biological interaction testing and meets
criteria promulgated by the Environmental Protection Agency. The material
is not expected to contain critical amounts of contaminated or prohibited
materials necessitating selection of another discharge site.

4, Impacts of the Discharge at the Discharge Site (40 CFR 230.5).

a. Need for the proposed activity: Harbor improvements are needed to
reduce surge and navigational hazards at Kikiaola Harbor.

b. Availability of alternate discharge sites and methods of discharge:

The site is an existing light-draft nharbor, hence alternative sites are not
feasible. Practical alternative methods of discharge not available.

c. Description of Impacts:

(1) Chemical, physical and biological integrity of tne aquatic
ecosystem: Chemical and physical integrity not affected. Biology of
ecosystem will be modified. Long-term effect would increase biological
productivity at the discharge site.

(2) Food chain and trophic level: Revetment and breakwater
habitat may alter trophic levels, increasing proportion of carnivores and
planktivores.

(3) Diversity of plant and animal species: Long-term increase in
diversity of plant and animal species resulting from breakwater and
revetment structures.

(4) Movement into and out of feeding, spawning, breeding and
nursery areas: No effect anticipated. Breakwater will become feeding,
spawning, breeding and nursery area. .

(5) Wetlands: No wetlands occur at discharge site.

(6) Areas that serve to retain natural high waters or flood
waters: Not applicable. Discharge site is a small boat harbor.

(7) Degradation of water quality: Discharge is not expected to
degrade water quality. Discharge material does not contain contaminants or
prohibited material and consists of material larger than silt size.




d. Methods to minimize turbidity (40 CFR 230.5(a)(7)):
(1) Discharge will consist of material larger than silt size.

(2) Protective measures will be utilized to prevent erosion of
material from the dredged causeway.

(3) The material will be confined to the discharge site.

e. Methods to minimize degradation of water aesthetic, recreation and
economic values: Same as those in item d.

f. Other metnods investigated to minimize possible harmful effects.

(1) Scientific literature developed by EPA, National Water Quality
Criteria: None.

(2) Alternatives to open water discharge: Not applicable.

(3) Disposal sites where physical environmental characteristics

are most amenable to the type of dispersion desired: Not applicable.
Discharge site is not a disposal site.

‘ (4) Discharge beyond the baseline of the territorial seas: The
discharge does not affect the baseline from which the territorial seas are
measured.

(5) Covering contaminated dredged material with cleaner material:
Alternative not applicable to the project purpose or design.

(6) Any EPA monitoring requirement specified during the
coordination process: None.

g. Impact on water use (40 CFR 230.5(b)):

(1) Municipal water supply intakes: None. No intakes exist at
the discharge site.

(2) Shellfish: None. Commerical, narvestable shellfish beds are
absent at the discharge site.

(3) Fisheries: The discnarge forms structures which should
increase localized fish and crustacean abundance.

(4) wildlife: None. Wildlife is absent at the discharge site.

(5) Recreation: Recreational fishing from breakwater would be
enhanced by project. Increased boating activity expected.

(6) Benthic 1ife: Placement of breakwater and revetment
structures will destroy all benthic life in the discharge site.
Recolonization of the new breakwater and revetments should result in
increased species diversity and biomass.
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(7) Wetlands: None. Wetlands are absent at the discharge site.

(8) Tnreatened and endangered species: None. Discharge will not
affect endangered humpback whale.

(9) Submerged vegetation: Benthic algae should increase in
piomass and diversity resulting from increased substrate and vertical
zonation.

(10) Size of disposal site: The discharge site is a one time
construction activity. Future maintenance activities will not increase the

size of tne discharge site.

(11) Coastal zone management programs: Projects is consistent
with coastal zone management plans.

5. Determination.

a. An ecological evaluation has been made following the guidance in 40

CFR 230.4 in conjunction with the evaluation considerations in 40 CFR 230.5
(40 CFR 230.3(d)).

b. Appropriate measures have been identified and jncorporated in the
proposed plan to minimize adverse effects on the aquatic environment as 2
result of the discharge (40 CFR 230{d)(1)).

c. Consideration has been given to the need for the proposed'activity,

the availability of alternative sites and methods of discharge that are less
damaging to the environment, and such water quality standards as are

appropriate and applicaple by law (40 CFR 230.5).

d. No wetlands are affected by the proposed action.
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APPENDIX F

PRESIDENTIAL EXECUTIVE ORDER 11988
ON FLOODPLAIN MANAGEMENT EVALUATION REPORT

1. The objective of the Executive Order on Floodplain Management is to
avoid adverse impacts associated with the occupancy and modification of the
base floodplain and to avoid direct and indirect support of development in
the base floodplain if there is a practicable alternative., Under the order,
the Corps of Engineers is reqguired to prov1de leadership and take action

to:

a. Avoid development in the base floodplain unless it is the only
practicable alternative;

b. Reduce the hazard and risk associated with floods;

c. Minimize the impact of floods on human safety, health and welfare;
and

d. Restore and preserve the natural and beneficial values of the base
floodplain.

2. The following paragraphs describe the responses to the general compli-
ance procedures as outlined in Engineering Regulation 1165-2-26, dated
15 May 1979.

3. The proposed harbor improvement project will probably require construc-
tion of typical harbor backup facilities including fuel station, harbor
master office, restrooms, parking area, and boat haulout and repair
facilities. .

4, There is no practicable alternative to locating harbors within the
tsunami inundation zone in the State of Hawaii. A1l of Hawaii's low-lying
shorelines are subject to potential tsunami inundation. As discussed in
Section C, Formulation of Preliminary Plans, of the main report, nonstruc-
tural plan was determined to he impractical. Therefore, no detailed analysis
was performed during the study stage.

5. The primary natural and beneficial value of the tsunami inundation
zone is its action as a buffer zone between the ocean and inland areas not
subject to potential tsunami inundation. The harbor improvement prOJect
will not impact on the natural and beneficial value of the tsunami inunda-

tion zone.

6. Although the harbor improvement project will require development
within the tsunami inundation zone, implementation of harbor improvements is
in the National interest because the developed harbor will provide for safer
navigation and berthing conditions, and will enhance commercial and recrea-

tional boating opportunities.



7. The most viable method of minimizing adverse impacts on development
within the tsunami inundation zone is utilization of an adequate tsunami
warning system., The existing system now being utilized in Hawaii is an
effective system and should give adequate warning for most tsunami occur-
rences. Proper structural design now required by the National Flood
Insurance Program should adequately reduce the damages to structures in the
tsunami inundation zone. :

8. Development of this proposed action in the floodplains would help meet
the needs identified by this study. This project would outweigh the
anticipated environmental losses and added potential flood damage resulting
from this action. The general public is being advised of tsunami danger on
a continuing basis in Hawaii. 1In addition, public meetings held in con-
junction with the harbor improvement project have informed the public that
proposed improvements will require development within the tsunami inundation
zone.

F-7
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APPENDIR F

FEDERAL CONSISTENCY DETERMINATION
STATE OF HAWAII, COASTAL ZONE MANAGEMENT PROGRAM
KIKIAOLA HARBOR IMPROVEMENT PROJECT
WAIMEA, KAUAI, HAWATI

1. The Kikiaola Harbor navigation improvement project, located on the
southwest coast of Kauai (Figure 1), is proposed for construction in
the coastal zone management area. The project (Figure 2) involves
construction of:

a. Removing 150 feet from the existing outer east stub breakwater.

5. Raising 115 feet and 570 feet of the east breakwater's crest
elevation by four feet and three feet, respectively.

c. Removing and constructing 85-foot-long inner east stub
breakwater.

d. Modifying 220 feet of the existing west breakwater head.

e, Dredging a 725-foot—long entrance channel to a depth of 12
feet and width varying from 105 to 205 feet.

£. Dredging a 320-foot-long access channel to a depth of 8 feet
and width varying from 70 to 105 feet.

This construction will modify the existing state—owned, boat harbor.

The improvements were requested by the State of Hawaii, and were
authorized by Congress in 1968. The following consistency determination
summarizes the project's conformance with policies of the Hawaili State
Coastal Zone Management Program.

2. The project meets the objectives and policies of the CZM program
as follows.

SECTION 2054-(b)(1). Recreational Resources.

OBJECTIVE: "Provide coastal recreational opportunities accessible to the

public."

POLICIES:

a. '"Improve coordination and funding of coastal recreation planning
and management."

The project document and subsequent Congressional authorization
have resulted in the coordination and funding of harbor planning.

b. "Provide adequate, accessible, and diverse recreational
opportunities in the coastal zomne management area." ‘

Developement of berthing areas and safe entrance channel will provide
F-8




for adequate and accessible recreational boating opportunity.

SECTION 205A-2(b){2). Historic Resources.

OBJECTIVE: "Protect, preserve, and where desirable, restore those natural
and man-made historic and pre-historic resources in the coastal zone
management area that are significant in Hawaiian and American History and

culture."
POLICIES:
a. '"Identify and analyze significant archaeological resources."

No archaeological resources have been identified during project
planning, however, construction specifications will detail procedures for
dealing with archaeological resources should they be discovered during
project construction.

b. '"Maximize information retention through preservation of remains and
artifacts or salvage operations."

Construction specifications will detail methods of maximizing
preservation of any remains or artifacts which may be discovered during

construction activities.

c. 'Support State goals for protection, restoration, interpretation
and display of historic resources."

State goals regarding historiec resources will be supported via

-.active coordination throughout the planning and construction phases of the.

project with the State Historic Preservation Officer.

-SECTION 205A-2(b)(3). Scenic and QOpen Space Resources.

- OBJECTIVE: '"Protect, preserve, and where desirable, restore or improve the

quality of coastal scenic and open space resources.'

POLICIES:

a. "Identify valued scenic resources in the coastal zone management
1] ‘
area.

No scenic resources will be affected by harbor modifications.

b. "Insure that new developments are compatible with their visual
environment by designing and locating such development to minimize the
alteration of natural land forms and existing public views to and along

the shorline.’

: The project modifies an existing harbor facilily and therefore is
compatible with the existing visual enviromment. No natural land forms will
be altered along the shoreline.
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c. '"Preserve, maintain and, where desirable, improve and restore
shoreline open space and scenic resources."

The project does not affect shoreline open space or scenic
resources.

d. "Encourage those developments which are not coastal dependent to
locate in the inland areas."

The harbor project is coastal dependent.

SECTION 205A-2(b){4). Coastal Ecosystems.

OBJECTIVE: "Protect valuable coastal ecosystems from disruption and
minimize adverse impacts on all coastal ecosysyems."

POLICIES:

a. "Improve the technical basis for matural resources management ."”

Subsurface borings performed as part of project planning will
improve technical knowledge of the offshore area in the vicinity of the
harbor and will aid in the management of that resource.

b. "Preserve valuable coastal ecosystems of significant biological
or economic importance.'

Although project construction may temporarily disturb the nearby
coastal ecosystems, those ecosystems will be enhanced after project
completion due to the diverse marine habitat which will be provided
by the project.

¢. "Minimize disruption or degradation of coastal water ecosystems
by effective regulation of stream diversions, channelization, and similar
land and water uses, recognizing competing water needs."

Coastal waters will be temporarily degraded during dredging
activities, but this degradation will be minimized by the énforcement of
specified standards during the construction activities.

d. "Promote water -quantity and quality planning and management
practices which reflect the tolerance of fresh water and marine ecogystems
and prohibit land and water. uses which violate State water quality
standards."

Construction specifications and State and local laws will promote
planning and management practices which reflect the tolerances of marine
ecosystems and prohibit uses which violate State water quality standards.
A water quality certification will be obtained from the State Department of
Health prior to the start of construction.

SECTION 205A-2(b){5). Economic Uses.

F-10
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OBJECTIVE: 'Provide public or private facilities and improvements important

to the State's economy in suitable locations."

POLICIES:

a. "Concentrate in appropiate areas the locatiom of coastal dependent
development necessary to the State's economy.'

The project modifies an existing State-owned harbor. The project
will enhance commercial fishing opportunities which aids the State's

economy.

b. "Insure that coastal dependent development such as harbors and
ports, visitor industry facilities and energy genmerating facilities are
located, designed, and constructed to minimize adverse social, visual and
environmental impacts in the coastal zone management area."

 The project will add to an existing facility and thus will minimize
the social, visual, and environmental impacts in the coastal zone. Now new
shoreline areas will be affected by the harbor improvement. '

c. "Direct the location and expansion of coastal dependent

developments to areas presently designated and used for such development and

permit reasonable long term growth at such areas and permit coastal
dependent development outside of presently designated areas when a)
utilization of presently designated locations is not feasible; b) adverse
environmental effects are minimized; and c) important to the State's economy."

. The project is confined to an area already committed to harbor
activities.

SECTION.ZDSA—Z(b)(G). Coastal Hazards.

OBJECTIVE: "Reduce hazard to life and property from tsunami, storm waves,

‘stream flooding erosion and subsidence."

POLICIES:

a. "Develop and communicate adequate information on storm wave,
tsupnami, flood, erosion, and subsidence hazard."

The planning studies and project report develop and communicate
detailed information on storm waves and on the risk of coastal flooding due

to tsunami.

b. "Control development in areas subject to storm wave, tsunami,
flood, exrosion and subsidence hazards."

The harbor project may encourage harbor-related development
however, such development is subject to coastal zone building requirements.
The improved harbor will offer improved storm wave protection for areas
within the harbor basin.
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c. "Insure that developments comply with requirements of the Federal
Flood Insurance Program.”

Not applicable to the project.
d. "Prevent coastal flooding from inland projects.”

Not applicable to the project.

SECTION 205a-2(b) (7). Managing Development.

QBJECTIVE: "Improve the development review process, communicatiom, and
public participation in the management of coastal resources and hazards."

POLICIES:

a. "Effectively utilize and implement existing law to the maximum
extent poseible in managing present and future coastal zone development."

The project planning process utilizes and implements existing
federal, state and county laws and ordinances as well as existing federal
and US Army Corps of Engineers regualtions.

b. "Facilitate timely processing of application for development
permits and resolve overlapping or conflicting permit requirenents.”

The implementation of project planning facilitates timely
processing of permit applications to the maximum extent practicable.

c. "Communicate the potential short- and long—term impacts of proposed
signigicant coastal developments early in their life cycle and in terms
understandable to the general public to facilitate public participation in
the planning and review process."

The project report thoroughly discusses all aspects of short- and
long—-term impacts relative to the project. Significant impacts were discussed
at the final public meeting held before commencement of project construction.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE  RESLY NEFER.TQ:
300 ALA MOANA BOULEVARD ES
P.O. BOX 50167 Room 6307

HONOLULU, HAWAIl S6BS0

August 8, 1980

Colonel Alfred J. Thiede

U.S. Army Engineer District Honolulu
Building 230

Fort Shafter, Hawaii 96858

Re: Detailed Report
Kikiaola Harbor for
Light=-Draft Vessels
Kekaha, Kauai, Hawaii

Dear Sir:

This is the detailed report of the U.S. Fish and Wildlife Service on plans
developed by the Honolulu District of the U.S. Army Corps of Engineers to
improve navigation at Kikiaola Boat Harbor, Kekaha, Kauai, Hawaii, under the
authority of Section 107 of the River and Harbor Act of 1960, as amended,

This report has been prepared under the authority of and in accordance with
the provisions of the Fish and Wildlife Coordination Act (48 Stat. 401, as
amended; 16 U.S.C. 661 et seq.) and other authorities mandating Department

of Interior concern for environmental values, and fulfills the responsibility of

the Fish and Wildlife Service under Section 2(b) of the Act. It is also consistent
with the intent of the National Environmental Policy Act.

The analysis and recommendations herein are based on information contained
in the Corps of Engineers' Report on Survey of the Coast of the Hawaiian
Islands, Harbors for Light-Draft Vessels (1967), Stage II Planning Documen-
tation for Kikiaola Harbor (1979), and the Draft General Design Memorandum
for Kikiaola Harbor (1980). Biological information was obtained from field
investigations conducted by Fish and Wildlife Service biologists and from a
survey of pertinent scientific literature.

Introduction

Kikiaola Smali Boat Harbor is located on the southwestern coast of the
island of Kauai, Hawaii, near the town of Kekaha (Fig. 1). Kauai is

CONSERVE
AMERICA'S

Save Energy and You Serve America!
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APPENDIX H
PUBLIC INVOLVEMENT

PUBLIC INVOLVMENT PROGRAM

1. The U.S. Army Corps of Engineers, Honolulu Engineer District, is
responsible for conducting and coordinating the overall study. Public partici-
pation was conceived and carried out as a key element throughout the study
process. To insure that the desires and needs of the public were identified
and considered, a public involvement program was developed. During the early
study period, planning efforts were concentrated on problem identification.

The study team members then, through meetings and personal contacts with
federal, state, and local agencies, and private citizens, attempted to identify
the concerns of the public relating to navigation problems. Feedback from the
coordination was used to develop the study scope, planning objectives, the
extent of the study area, applicable constraints and controls, and how subse-
guent planning action would be scheduled.

2. A close coordination was maintained with the State Harbors Division.
Representatives of the State Harbors Division have been involved in discussions
of plans of others and alternative solutions. The State Harbors Division
participated in the public workshops on 14 December 1978 and 1 November 1979
and public meetings on 20 February 1979 and 26 June 1980.

SUMMARY OF PUBLIC WORKSHOPS AND MEETINGS

3. An informal workshop was held on 14 December 1978 at the Waimea
Neighborhood Center. The purpose of the workshop was to inform the public of
the study initiation and at the same time, to provide the public an opportunity
to express their views. About 20 persons, representing residents, boaters, and
fishermen, attended the workshop. Significant points and/or concerns voiced
during the workshop are summarized below:

a. Boaters and fishermen indicated that an immediate action be taken to
solve the problem of shallow depths in the channels.

b. To improve existing harhor instead of relocating to another site.

c. To improve existing navigational aids to mark the location of the
entrance channel.

d. To expand launching ramp and parking facilities.

4, On 20 February 1979, a plan formulation public meeting was held at the
Waimea Neighborhood Center to further discuss and identify the navigation
problems and needs and discuss the authorized plan. The meeting was attended
by about 30 persons. During the discussion period, the following views were
expressed:

a. The alignment of the entrance channel as shown on the authorized plan
is acceptable.

H-1
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b. The drainage ditch should remain in its present location.

5. A second informal workshop was held on ! November 1979 at the Waimea

Neighborhood Center. Preliminary alternative plans were presented for public
review and comment. The workshop was attended by 10 boaters and fishermen.
Following views and comments were expressed at the workshop:

a. Dredging entrance channel to ~12 feet would be adequate to
accommodate the largest fishing vessel expected.

b. State Harbors Division expressed a desire to develop a plan which

maximizes the berthing capacity within the existing harbor basin.

c. Turning basin/maneuvering area should be large enough to accommodate

- several boats at a time.

d. Presently, there is no serious surge problem. If the existing inner
breakwater is shortened substantially, it might create a surge problem.

6. A final public meeting was held on 26 June 1980 at the Waimea Neighborhood
Center. The purpose of the meeting was to provide the public an opportunity
to participate in the plan selection process. Total attendance was 15 persons.
The presentation included detailed discussions on plan features of the

ial and environmental factors; engineering
considerations; and designation of the tentatively selected plan.

7. On behalf of the State Department of Transportation, a representative of
the Harbors Division testified in support of the tentatively selected plan.
He expressed their appreciation to the Corps for conducting the study and
assessing the need for navigation improvements at Kikiaola Harbor. No

objection was voiced on the study recommendations.

{
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APPENDIX H
LIST OF REVIEWERS AND RECIPIENTS

FEDERAL GOVERNMENT

HQDA (DAEN-CWP-W)
WASH DC 20001

HQDA (DAEN-PAOQ)
WASH DC 20314

Library Branch

Waterways Experiment Station

P. 0. Box 63

Vicksburg, MI 39180

Deputy Assistant Secretary
for Environmental Affairs

U.S. Department of Commerce

Washington, DC 20230

Pacific Region Manager

Office of Coastal Zone Management
3300 Whitehaven Street, N.W.
Washington, DC 20235

Secretarial Representative, Region IX
U.S. Department of Commerce

Federal Bldg, Box 36135

450 Golden Gate Avenue

Director, Environmental Protection
Agency

o0ffice of Field Activities

EIS Filing Section

401 M. Street, S.W.

Washington, DC 20460

£IS Coordinator, Region IX

U.S. Environmental Protection Agency
215 Fremont Street

San Francisco, CA 94105

Executive Director

Advisory Council on Historic
Preservation

pP. 0. Box 25085

Denver, CO 80225

Chief, Interagency Archeological Svcs
Heritage Conservation & Rec Svc

450 Golden Gate Ave., Box 36065

San Francisco, CA 94102

Assistant Secretary, Program Policy
0ffice of Environmental Project Review
U.S. Department of the Interior
Washington, DC 20240

Administrator, Southwest Region
National Marine Fisheries Service
U.S. Department of Commerce

P. 0. Box 3830
Honolulu, HI 96812

Regional Director, SW Region

National Marine Fisheries Service, NOAA
300 South Ferry Street

Terminal Island, CA 97031}

Regional Director, Fish & Wild1ife Svc
U.S. Department of the Interior

Lloyd 500 Bldg, Suite 1692

500 N.E. Multnomah Street

Portland, OR 97232

Administrator

Fish & Wildlife Service

US Department of the Interior
300 Ala Moana Blvd, Room 5302
Honolulu, HI 96850

Field Supervisor, Ecological Services
Fish and Wildlife Service

U.S. Department of the Interior

300 Ala Moana Blvd, Room 5302
Honolulu, HI 96850

District Chief

Water Resources Division

U.S. Geological Survey

300 Ala Moana Blvd, Room 6110
Honolulu, HI 96850

0ffice of Environmental Analysis
Federal Maritime Commission

1100 "L" Street N.W., Room 9102
Washington, D.C. 20573

Commander
Pacific Missile Range Facility
Barking Sands

Kekaha, Hawaii 96752

Asterisk {*) denotes an agency or organization which commented on the draft

report.



LIST OF REVIEWERS AND RECIPIENTS (Cont)

FEDERAL GOVERNMENT (Cont)

Commander * Commander

Fourteenth Coast Guard District Fourteenth Coast Guard District
ATTN: Aids to Navigation Branch 300 Ala Moana Blvd, 9th Floor
300 Ala Moana, 9th Floor Honolulu, HI 96850

Honolulu, HI 96850
T. E. Tilghman

* State Conservationist Lieutenant Junior Grade
Soil Conservation Service Commander, USCG Group Kauai
U.S. Department of Agriculture P. 0. Box 68
300 Ala Moana, Room 4316 Koloa, Kauai, HI 96756

Honolulu, Hawaii 96850
STATE OF HAWAII

* Director Chief, Harbors Division
Department of Transportation Department of Transportation
869 Punchbowl Street State of Hawaii
Honolulu, HI 96813 79 S. Nimitz Highway

Honolulu, HI 96813
District Manager

Kauai District Office Marine Affairs Coordinator
DOT, Harbors Division Office of Marine Affairs
Lihue, Kauai, HI 96766 State of Hawaii
Honolulu, HI 96813
% Chairman Program Planning Coordinator
Board of Land and Natural Resources Planning Office .
1151 Punchbowl Street Department of Land & Natural Resources
Honolulu, HI 96813 1151 Punchbowl Street

Honolulu, HI 96813
Administrator, Div of Fish & Game

Department of Land & Natural State Historic Preservation Officer
Resources, State of Hawaii Department of Land & Natural Resources
1151 Punchbowl Street 1151 Punchbowl Street
Honolulu, HI 96813 Honolulu, HI 96813
Administrator, State Parks Director of State Clearinghouse
Outdoor Recreation & Historic Department of Planning & Economic
Sites Division Development
Dept of Land & Natural Resources P. 0. Box 2359
1151 Punchbowl Street Honolulu, HI 96804
Honolulu, HI 96813
* Director
CZIM Programs Manager Dept of Planning & Economic
DPED Development, State of Hawaii
P. 0. Box 2359 250 South King Street
Honolulu, HI 96804 Honolulu, HI 96813
* Deputy for Environmental Health * fnyironmental Center
‘State Department of Heaith University of Hawaii
1250 Punchbowl Street 10 Maile Way

Honolulu, HI 96813 Honolulu, H1 96822
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LIST OF REVIEWERS AND RECIPIENTS

FEDERAL GOVERNMENT

HQDA ( DAEN-CWP-W) Assistant Secretary, Program Policy

WASH DC 20001 Office of Environmental Project Review
U.S. Department of the Interior

HQDA (DAEN-PAC} Washington, DC 20240

WASH DC 20314

Library 8ranch Administrator, Southwest Region

Waterways Experiment Station National Marine Fisheries Service

P. 0. Box 631 U.S. Department of Commerce

Vicksburg, MI 39180 P. 0. Box 3830

Honolulu, HI 96812
Deputy Assistant Secretary

for Environmental Affairs Regional Director, SW Region
U.S. Department of Commerce National Marine Fisheries Service, NOAA
Washington, DC 20230 300 South Ferry Street

Terminal Island, CA 97031
Pacific Region Manager

Office of Coastal Zone Management Regional Director, Fish & Wildtlife Svc
3300 Whitehaven Street, N.W. U.S. Department of the Interior
Washington, DC 20235 Lloyd 500 Bldg, Suite 1692

500 N.E. Multnomah Street
Secretarial Representative, Region IX Portland, OR 97232
U.S. Department of Commerce

Federal Bldg, Box 36135 Administrator
450 Golden Gate Avenue Fish & Wildlife Service
US Department of the Interior
Director, Environmenta) Protection 300 Ala Moana Bivd, Room 5302
Agency Honolulu, HI 96850
Office of Field Activities
EIS Filing Section Field Supervisor, Ecological Services
401 M. Street, S.W. Fish and Wildlife Service
Washington, DC 20460 U.S. Department of the Interior
300 Ala Moana Blvd, Room 5302
EIS Coordinator, Region IX Honolulu, HI 96850
U.S. Environmental Protection Agency '
215 Fremont Street District Chief
San Francisco, CA 94105 Water Resources Division
U.S. Geological Survey
Executive Director 300 Ala Moana Blvd, Room 6110
Advisory Council on Historic Honolulu, HI 96850
Preservation
P. 0. Box 25085 Office of Environmental Analysis
Denver, CO 80225 Federal Maritime Commission

1100 “L" Street N.W., Room 9102
Chief, Interagency Archeological Svcs Washington, D.C. 20573
Heritage Conservation & Rec Svc
450 Golden Gate Ave., Box 36065 Commander
San Francisco, CA 94102 Pacific Missile Range Facility
Barking Sands
Kekaha, Hawaii 96752

Asterisk (*) denotes an agency or organization which commented on the draft
report.
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LIST OF REVIEWERS AND RECIPIENTS (Cont) —

FEDERAL GOVERNMENT (Cont)

Commander * Commander

Fourteenth Coast Guard District Fourteenth Coast Guard District
ATTN: Aids to Navigation Branch 300 Ala Moana Blvd, 9th Floor
300 Ala Moana, 9th Floor Honolulu, HI 96850

Honolulu, HI 96850
T. E. Tilghman

* State Conservationist Lieutenant Junior Grade
Soil Conservation Service Commander, USCG Group Kauai
U.S. Department of Agriculture P. 0. Box 68
300 Ala Moana, Room 4316 Koloa, Kauai, HI 96756

Honolulu, Hawaii 96850
STATE OF HAWAII

* Director Chief, Harbors Division
Department of Transportation Department of Transportation
869 Punchbowl Street State of Hawaii
HonoTlulu, HI 96813 79 S. Nimitz Highway

Honolulu, HI 96813
District Manager

(
1
Kauai District Office Marine Affairs Coordinator !
DOT, Harbors Division Office of Marine Affairs l
Lihue, Kauai, HI 96766 State of Hawaii j
Honolulu, HI 96813 |
" {
* Chairman Program Planning Coordinator q
Board of Land and Natural Resources Planning Office : (
1151 Punchbow] Street Department of Land & Natural Resources |
Honolulu, HI 96813 1151 Punchbowl Street |
Honolulu, HI 96813 ‘
Administrator, Div of Fish & Game ,
Department of Land & Natural State Historic Preservation Officer |
Resources, State of Hawaii Department of Land & Natural Resources {
1151 Punchbowl Street 1151 Punchbowl Street |
Honolulu, HI 96813 Honolulu, HI 96813 1
Administrator, State Parks Director of State Clearinghouse |
Outdoor Recreation & Historic Department of Planning & Economic |
Sites Division Development !
Dept of Land & Natural Resources P. 0. Box 2359 !
1151 Punchbowl Street ‘ _ Honolulu, HI 96804
Honolulu, HI 96813 . - .
o % Director
CIM Programs Manager Dept of Planning & Economic
DPED Development, State of Hawaii
P. 0. Box 2359 250 South King Street
Honolulu, HI 96804 Honolulu, HI 96813 -
* Deputy for Environmental Health * Fnyironmental Center =
State Department of Heaith University of Hawaii
1250 Punchbowl Street 10 Maile Way

Honolulu, HI 96813 HonoluTu, HI 96822
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